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Features of Electric Drive in a 
Blooming Mill 


Economy and Increased Output Advantages of Electric Drive in 
Steel Mills—Construction Features of Reversing-Type Motors 
and Sychronous Motor-Generator Sets — Central-Station Service 


By B. M. JONES 


General Engineering Department, Westinghouse Electric 


During the last ten years there has been a gen- 
eral adoption of electric drive in steel mills, 
brought about by the several advantages which 
electricity has over steam for such purposes. At 
present there are built or being built in this coun- 
try a total of 42 electrically driven reversing 
mills. Naturally some difficulties have been en- 
countered in this development, but the actual op- 
eration of a number of mills has proven that 
electric drive is successful from an economical 
as well.as a tonnage-output standpoint. Further- 
more, electric drive is extremely flexible, and 
motors may be applied to operate all of the 
equipment in, the steel plant. Although the 
steel-mill motors are usually designed to drive 
a particular size and type of mill they are flexi- 
ble enough to allow the adaptation of motors of 
one drive to that of another if necessary. A 
case of this kind happened some time ago when 
the Lowellville plant of the Sharon Steel Hoop 
Co. applied motors intended for a plate mill to 
drive a 34-in., two-high reversing ‘blooming mill, 
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The motor as shown in Figs. 2 and 4 is a 700- 
volt, adjustable-speed, direct-current machine of 
the compound-wound compensated type, having 
a speed range of 0 to 100 r.p.m. It is capable of 
developing 850,000 ft-lbs..momentarily, and is 
directly connected to the mill. 

The single armature of this motor is mounted 
on a forged-steel shaft which is supported by 
two pedestal bearings arranged for water cool- 
ing and gravity oil lubrication. The bearings 
and frame of the motor are supported by a heavy 
cast-iron bedplate which is well anchored to the 
concrete foundation by foundation bolts. Fig. 2 
shows a view of the reversing motor before in- 
stallation, and Fig. 4 shows a view of the motor 
after installation. Fig. 4 also shows the fly- 
wheel motor-generator set which supplies energy 
to the reversing motor, and the switchboard and 
control panels in the background. 

The motor is semi-inclosed, and is arranged 
for forced ventilation. The blower equipment 
is installed in the cellar and is interlocked so as 








Fig. 1.—Motor-Room Substation in Loweliville Plant of Sharon Stee! Hoop Co., Showing Switchboard and Synchronous 


Motor-Generator Set. 
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to prevent operation of the reversing motor in 
case the blower is not delivering the proper 
amount of air to it. 

Electrically the motor is designed to withstand 
the overloads encountered in reversing bloom- 
ing-mill service, and in addition it is provided 
with a large thrust bearing on the pedestal near- 





Fig. 2.—Reversing Blooming-Mill Motor Before. In- 
stallation. 


est the mill to protect it from the mechanical 
shocks of the mill, such as the breaking of a 
spindle. The ease and rapidity with which this 
motor can be started, stopped and reversed shows 
it to be inherently adapted to reversing blooming- 
mill service. 

The motor is a compound-wound machine, the 
compounding being obtained indirectly by means 
of a small series exciter and a separate winding 
on the main poles of the reversing motor. Due 
to the extremely high-peak currents, (7000 to 
Q500 amperes) encountered in the main circuit, 
it would be extremely difficult to reverse the or- 
dinary type of series field which would be neces- 
sary to keep the proper shunt and series-field re- 
lation. Therefore, the series exciter and the 
separate field winding is used, the series exciter 
field being connected in series with the main- 
motor armature circuit, and the armature of the 
series exciter being connected across the separate 
winding of the main reversing motor. 


The switches for reversing this field are oper-, 


ated from the master switch, which also operates 
the reversing switches in the field of the gener- 
ator. By this scheme.the compounding effect 
is obtained without the necessity of reversing 
the heavy armature current. This compounding 
of the reversing. motor allows it to increase its 
torque on the overloads, and thereby better meet 
the severe shocks that are encountered. 


‘ConstRUCTION FEATURES OF FLYWHEEL Moror- 
GENERATOR SET. 


The reversing motor receives -its energy from 
a 700-volt, 352-r.p.m., separately excited shunt- 
wound, direct-current generator of the compen- 
sated type, which is designed to withstand the 
same peak loads as the reversing motor. This 
generator is driven by a 1500-hp., alternating- 
current motor of the wound-rotor type which is 
designed to operate on a three-phase, 2200-Vvolt, 
60-cycle circuit. A  60,000-lb. - flywheel is 
mounted on the same bedplate with the motor- 
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generator, and is mounted between the two ma- 
chines. This flywheel is completely inclosed 
with a plate cover to reduce the windage losses, 
and also to afford protection to the operator. 
The flywheel bearings of this set are arranged 
for gravity lubrication and for water cooling as 
an emergency feature. Fig. 3 shows a view of 
the flywheel motor-generator set without the fly- 
wheel during the process of assembly in the fac- 
tory. ~The flywheel motor-generator set is also 
shown in the background of Fig. 4. 


OPERATION OF Liguip SLIP REGULATOR TO Con- 
TROL PEAK Loans. 


A liquid slip regulator limits the peaks and 
equalizes the input to the flywheel set. When 
the load on the alternating-current motor reaches 
a predetermined value, the regulator introduces 
resistance in the secondary of the induction mo- 
tor which causes the flywheel set to slow down, 
thereby allowing the flywheel to give up a por- 
tion of its stored energy, and thus absorbing the 
peak load. When the peak load goes off, the 
regulator cuts out the resistance in the secondary 
circuit of the induction motor, and brings the 
flywheel set back to approximately full speed. 
The regulator is so arranged that the alternat- 
ing-current motor cannot be started until the 
maximum resistance is inserted in the secondary 
by means of the slip regulator being wide open. 
The switching equipment of the alternating-cur- 
rent motor is so arranged that the flywheel set 
can be brought to rest within a short space of 
time by opening the forward primary oil circuit- 
breaker and closing the reverse primary oil cir- 
cuit-breaker. This reverses one phase of the 
induction motor, causing it to exert a torque in 
the opposite direction, and thereby bringing the 
set to rest quickly. In Fig. 5 is shown a liquid 
slip regulator in the process of assembly in the 
factory. 

Special attention has been given to the manner 
of insulating these machines to withstand the 
dust and dirt usually encountered in a steel plant. 





Fig. 3.—-Flywheel Motor-Generator Set in Process of 
Assembly at Factory. 


The direct-current machines were designed with 
the object in view of being able to withstand the 
severe overload encountered in this class of ser- 
vice. At times, the current may be 7000 to 9000 
amperes in one direction, and the next instant 
7000 to gooo amperes in the reverse direction. 
This causes rapid change of flux in the poles 


























September 18, 1920. 





and unless the machines had been properly de- 
signed commutation trouble would develop. 
The design of machines to handle this class of 
service involves many wide departures from pre- 
vious practice, and the exceptional service that 
these machines have given is a very good indica- 
tion that they are liberally designed to withstand 
the abnormally high currents encountered. 


Motor-GENERATOR CONTROL SySTEM SIMPLE 
AS WELL AS EFFECTIVE. 


The control of the main motor and generator 
is obtained by adjustment of the fields, the gen- 
erator field being reversed to obtain reverse di- 
rection of rotation of the niain motor. The ex- 
citation of the motor shunt field remains in the 
same direction at all times. The speed of the 
reversing motor is proportional to the generator 
voltage up to normal voltage, and beyond that 
point the increase in speed of the reversing mo- 
tor is obtained by weakening its main shunt field. 
The compound field, described previously, is ad- 
justed to correspond with the speed of the re- 
versing motor. The master switch is mounted 
in the mill for controlling the contactors which 
adjust the various field circuits of the motor and 
generator. The position of the master switch 
determines the speed of the reversing motor, and 
its direction of rotation. This system of control 
makes the operation of the equipment extremely 
simple and very easy to operate while at the same 
time obtaining a very rapid and effective means 
of control. 

The reversing motor and direct-current gener- 
ator are separately excited, receiving their ex- 
citation from a small induction-motor-driven ex- 
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Fig. 4.—Reversing Blooming-Mill Motor After Installation—Flywheel Motor-Generator Set and Switchboard in Back- 
ground. 











citer set. The main direct-current  circuit- 
breaker between the reversing motor and its 
generator is so interlocked that it cannot be 
closed unless the exciter set is operating prop- 
erly. 


CENTRAL-STATION ENERGY THROUGH OUTDOOR 
SUBSTATION. 


This plant uses central-station energy through- 
out, it being supplied by the Republic Railway & 
Light Company. An outdoor substation is in- 
stalled on the steel company’s property about a: 
quarter of a mile from the motor-room substa- 
tion. The power is purchased at 22,000 volts, 
and is stepped down to 2200 volts through six 
1500-kv-a. outdoor oil-insulated transformers. 
A spare transformer is kept in the outdoor sub- 


_ station for emergency. The oil circuit-breakers 


for use with these transformers are electrically 
operated, being controlled from the motor-room 
substation by direct-current power. This direct 
current is supplied by a small flywheel motor- 
generator set in the motor-room substation, 
which in turn receives its power from a small 
transformer in the outdoor substation. 

This small flywheel set was designed to be in 
operation at all times when power is on the 
22,000-volt line, there being no switches between 
the induction motor of this set and the 22,000- 
volt line. This flywheel set is designed to main- 
tain its speed so that at the end of a certain 
period of time after the power fails the generator 
would be capable of delivering the necessary 
power for operating the oil circuit-breakers in 
the outdoor substation. By this means, the op- 
erator can clear the outdoor substation from the 
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motor-room substation after the power has 
failed. 
Motor-Room SuBSTATION. 


In addition to the reversing motor, its flywheel 
motor-generator set, and the small flywheel mo- 
tor-generator set with the switching equipment, 








Fig. 5.—Liquid Slip Regulator in Process of Assembly at 
Factory. 


there are two synchronous motor-generator sets 
installed in the motor-room substation to supply 
the direct-current energy to the auxiliary motors 
around the plant. Both are 250-volt machines, 
one being a 750-kw. and the other a 500-kw. 
unit. There is a spare steam-driven direct-cur- 
rent generator in the motor-room substation for 
emergency use. 

The bus, structure and oil circuit-breakers (all 
of which are remote control) are located in the 
cellar of the motor-room substation. Fig. 1 
shows the switching equipment and the synchro- 
nous sets of the motor-room substation. 

The entire electrical equipment, including the 
outdoor substation, the main drive equipment, 
the synchronous sets, the alternating-current 
feeders and the steam-driven unit requires only 
one attendant. 

This equipment. has been in operation for 
about one year, and has given very good service 
during that time, there being no undue main- 
tenance but merely the usual routine attention 
that is always given electrical apparatus. 





ELECTROCHEMICAL SOCIETY WILL 
MEET IN CLEVELAND. 


The American Electrochemical Society will 
hold its thirty-eighth general meeting at Cleve- 
land, Sept. 30 to Oct. 2, with headquarters at the 
Statler Hotel. The technical session is scheduled 
for 9:30 a. m., Sept. 30, after which a visit will 
be made to the plants of the United States Cop- 
per Products Co. and the Parish-Pool Co. On 
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Oct. 1.there-yill be a short. business meeting at 
9:30 a. m., followed by a.session devoted to the 
reading and discussion of papers in the physics 
lecture room of*,the Case School of Applied 
Science. Prof..D. C. Miller will give an illus- 
trated lecture on sound phenomena. An inspec- 
tion trip throtigh the Nela Park Laboratories of 
the General Electric Co. will be made Friday 
afternoon. Following the Saturday morning ses- 
sion a visit will be made to the plant of the 
Western Research Chemical Co. 





OBSERVANCE OF FIRE PREVENTION 
DAY IN ILLINOIS. 


“Fire Prevention Day” will be observed 
throughout Illinois on Oct. 9, which is the anni- 
versary of the great Chicago fire. Three-fourths - 
of the states set aside this particular day for the 
purpose of impressing upon the various com- 
munities the necessity for adopting safeguards 
against fires. The proclamation issued by the 
governor of Illinois and the mayor of Chicago 
illustrate the interest taken by public: officials in 
this matter, and the “do’s and don’t’s” and other 
data contained in the printed matter distributed 
with the view of furthering this campaign carry 
a personal message to every individual. 





COAL STOCKS OF NEW YORK UTILITY 
COMPANIES. 


The public utilities of New York City are still 
having difficulty in getting a sufficient amount of 
soft coal to provide adequate storage stocks for 
the winter. The report for the week ended 
Sept. 8 to the Public Service Commission for the 
First District showed the total amount of soft 
coal on hand as 338,977 tons. Usually at this 
time of year the companies should have a stock 
of more than 400,000 tons, and by Oct. 1 this 
amount should be doubled. The public utility 
companies are making every effort to lay in suff- 
cient coal by that date. 





HYDROELECTRIC PLANT PROPOSED 
‘FOR COLORADO RIVER. 


Plans now under discussion contemplate the 
erection of a dam in Boulder canyon on the Colo- 
rado river. The dam being considered will be, 
possibly, 600 ft. in height and will produce a 
storage capacity of 25,000,000 acre-feet. The 
water impounded will be used for the irrigation 
of large areas of waste land and for the genera- 
tion of electric power. At the present time 
borings'are being made to determine the existing 
footing conditions at the dam site. 





BULLETIN ISSUED BY NORTH CEN- 
TRAL DIVISION, N. E. L. A. 


The North Central Geographic Division of the 
National Electric Light Association has distrib- 
uted to its members a bulletin under date of Sept. 
1, which is to be issued quarterly from Secretary 
H. E. Young’s office, 15 South Fifth street, Min- 
neapolis, Minn. It is planned to make this bul- 
letin a medium for the exchange of ideas and for 
news items of particular interest to the member- 
ship locally. 
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State Versus Local Regulation of 
Public Utilities 


State Regulation Successful, While Local or Municipal Control 
Proves Unsatisfactory to Utilities and Public— Extracts From 
Paper Presented at Convention of Michigan Section, N.E. L.A. 


By WILLIAM J. HAGENAH 


Consulting Engineer, Chicago. 


The outstanding feature of the economic and 
industrial history of the world during the last 50 
years has been the marvelous growth of industry 


in the United States. This 


Foremost in our industrial development, and, 
in fact, constituting one of the principal reasons 
for such rapid growth, has been the development 

of the public-utility industry, 





rapid growth is impressive, 
not so much for the extent 
and diversity of American in- 
dustry as for the fact that 
this great expansion was ac- 
companied by a steady im- 
provement in the wealth and 
living conditions of the peo- 
ple. Europe can point to in- 
stances during the last gen- 
eration where expansion of 
capital in industry and the in- 
crease in the number of em- 
ployes has equaled our own, 
but in no other country 
throughout the world has this 
industrial expansion been ac- 
companied by so great an ad- 
vance in the standard of liv- 
ing, in the betterment of our 
cities as home centers for 
the masses of toilers and 
in bringing to the individual 
those comforts and _ con- 
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which is peculiarly dependent 
for its growth and stability 
on correct. public thinking. 
Fifty years ago some branch- 
es of this industry were 
in comparatively elementary 
stages of development, while 
others had not yet emerged 
from the laboratory as prac- 
tical instruments of © com- 
merce. -Today they are the 
central fact in the life and 
growth of our cities. The 
water utility supplies the 
greatest human necessity and 
has solved the problem of pri- 
vate and public sanitation. 
The street railway under pro- 
gressive policies for expan- 
sion has made possible the 
present large American cities 
without the congested ‘slums 
adjacent to factory districts 
which are so common in 








veniences which wealth com- 
mands. 

When we look for the cause of this diffusion 
of wealth and the marked evidences of wide- 
spread progress, we are prone to refer to our 
great natural resources and the ingenuity of our 
people. However, England, Germany and Rus- 
sia, not to mention some other countries, have 
commanded resources not much inferior to our 
own, and it must be conceded that some of our 
most skillful mechanics and highly trained tech- 
nical men are products of Europe. Natural re- 
sources alone, therefore, have not produced this 
social betterment. A more careful analysis re- 
veals the fact that our national and individual 
progress is founded on a broader basis than is 
European expansion, namely, on our structure 
of laws which encourage individual initiative and 
in that spirit of fairness which typifies the Amer- 
ican mind. Natural resources alone constitute 
no great national wealth. It is only when wise 
laws encourage their development under a sys- 
tem which extends the benefits thereof to every 
citizen that true wealth is created. It is in our 


constitutional law and the enlightened public sen- 
timent which sustains it that our industrial great- 
ness is founded. 





European cities. Gas and 
electric utilities have brought 
heat, light and power in every conceivable form 
to supply individual needs and comforts. The 
telephone as an instrument of commerce has an- 
nihilated space. It is true that inventive genius 
brought forth these ideas and courageous individ- 
uals gave them practical value, but it was the en- 
couragement and protection afforded these indus- 
tries by just and reasonable laws that has made 
the utilities the recipients of a large amount of 
the investment capital of the people. This capital, 
in turn, has made possible the provision of these 
services in almost every city and village in the 
United States, and has brought these facilities 
into the home as one of the necessities of pres- 
ent-day life. 


UrTILity REGULATION AN OUTGROWTH OF 
SouNpD FUNDAMENTAL Laws. 


Hand in hand with the growth of this great in- 
dustry there has developed a wise system of 
regulation, partly as a means to protect the pub- 
lic against exploitation, but also designed to pro- 
tect the industry from abuses by the public. This 
system of jurisprudence has recognized from the 
outset the monopolistic character of the utility 
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industry, that the utility was charged with a 
public duty and therefore should be regulated by 
the public, and that, in turn, the public owed a 
duty to the industry which it regulated. It rec- 
ognized that this regulation could not be secured 
and enforced without. the creation of semi-judi- 
cial bodies clothed with wide powers of investi- 
gation and composed of men having a judicial 
sense of fairness. So generally is this condition 
understood by the people that within the last 15 
years over 40 states have created commissions 
with ample authority to protect both the public 
and the industries, to the end that rates for the 
necessities of life supplied by these industries 


shall at all times be reasonable and free from. 


discrimination, and adjusted to yield a reason- 
able return on the fair value of the property de- 
voted to serve the public. 

State regulation of utilities has become an 
established fact with commissions everywhere 
functioning as a part of the well-balanced duties 
of government. In not one single instance dur- 
ing the entire history of this jurisprudence has 
there been a backward step in this steady march 
of legal and industrial progress. Viewed from 
an historical standpoint alone, it is interesting to 
know that the development of this great body of 
law and economic thought, which has played so 
important a part in our recent industrial and -po- 
litical life, has grown up entirely within the rec- 
ollection of men still active in business, showing 
conclusively that the progress of the law and 
public understanding have fully kept pace with 
the development of the needs of the people. 

Today, however, just at a time when this leg- 
islation is most thoroughly demonstrating 
throughout the United States the wisdom and 
broad statesmanship of its creators against sel- 
fish influences among both corporate and political 
interests, there is organizing a movement aimed 
at the destruction of this machinery for regula- 
tion and the substitution therefor of a system of 
local regulation which is wholly unsound in the- 
ory, impractical under the conditions which now 
exist, expensive to the taxpayer and which will 
open the doors to a consideration of practices 
which can have no other purpose than plain po- 
litical expediency. * * * 


OBLIGATIONS WHICH REGULATION SHOULD 
SUCCEED IN ENFORCING. 


That utilities should be subjected to regulation 
on the part of the public is a doctrine so well 
established as to be no longer questioned, the 
only problem being as to whether such regulation 
can best be obtained by state or local action. 
Considering only the economic aspects, it must 
be concluded that state regulation alone holds 
out definite promise. From an economic stand- 
point, proper regulation of utilities is- predicated 
on a mutual obligation—an obligation of the cor- 
poration towards the people, and an obligation 
on the part of the public towards the corpora- 
tion. The obligations of public service corpora- 
tions are threefold: First, they should furnish 
an adequate and efficient service; second, such 
service should be furnished at rates which are 
reasonable to all classes of consumers, and, third, 
these corporations owe to the public, from which 
their rights to operate are derived and from 
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which must come the funds for their construc- 
tion, the obligation to treat the public fairly in 
the issue of their securities. For the just en- 
forcement of these obligations some agency of 
government must be responsible. That the state, 
acting for all the cities, is better situated to un- 
dertake such regulation than the cities acting in- 
dependently is no longer open to serious consid- 
eration. * * * 

‘Of the above three duties the question of ser- 
vice is the most important. Every citizen re- 
quires that electric light, water, gas and tele- 
phone service shall be ready to meet his instant 
demand at any hour, and that the character of 
the service shall be such as is consistent with the 
progress_of the art and as good as the conditions 
in each community make possible. .No person 
would feel secure in a city where gas is subject 
to such wide fluctuation in pressure as to en- 
danger the lives of its users. Electricity for 
light and power loses much of its value where 
the service is not instantaneous and where the 
voltage is not uniform. A water system is of 
small benefit to a community unless the water 
supply is wholesome and the pressure sufficient 
to meet any reasonable commercial and domestic 
requirement. The business man is more anxious 
to have within his reach a telephone which will 
instantly place him in communication with any 
party desired than he is about the question as to 
whether his annual rate shall be a few dollars 
more or less. * * * After adequate service 
conditions have been established, it is proper to 
ask whether the rate charged can be reduced. 


Uritity SHouLp Not Be ALLOWED To EXActT 
More THAN A REASONABLE RATE. 


While the service must be adequate and rea- 
sonable, the utility cannot legally exact more 
than a reasonable rate for such service. This 
much is definitely founded on principles of the 
common law. The utility is always entitled to 
charge rates which will enable it to meet its op- 
erating expenses, taxes, depreciation and a rea- 
sonable return on the fair value of its property. 
Where a schedule is excessive or unjustly dis- 
criminatory, the rates may be reduced or read- 
justed, but the measure of its reasonableness 
must be determined from a consideration of the 
character of the service furnished and its cost. 
The computation of a schedule of rates makes 
necessary an inventory and valuation of the 
property devoted to the public use, an audit of 
the accounts to ascertain the true cost of oper- 
ating the service, and a study of the operating 
or traffic conditions which affect and often de- 
termine the characteristics of the schedule. In 
every utility where two or more classes of ser- 
vice are being rendered, both the value of the 
property and the financial statements of the com- 
pany must be apportioned over such services. It 
is a fundamental principle that every class of 
service must justify by its features the rates ex- 
acted, and excessive rates cannot be charged for 
one class of service in order to recoup a loss in 
another class. * * * While not the only 
basis for a schedule of rates, the cost to serve~ 
should be the principal determining feature in 
order that no injustice may be done, and such 
cost must be computed with an intelligent grasp 
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of the technical problems involved and an assign- 
ment of costs to those classes.of customers which 
occasion them:--it~is-only through such an an- 
alysis that excessive rates can be reduced, that 
the burdens of operation can be equitably dis- 
tributed over all customers, that discriminations 
can be abated, and that the maximum develop- 
ment of the service can be secured. 


SEcuRITIES Must Bear Proper RELATION TO 


PROPERTY REPRESENTED. 


In addition to the requirement for proper ser- 
vice and reasonable rates, the utility is under 
the further obligation to the public to maintain 
a proper relation between the amount of its se- 
curities and the equities which they represent. 
The regulation of capital issues by the public is 
one of the most recent forms of corporation con- 
trol, but because of many instances of reckless 
capitalization it is destined to play an important 
part in the future work of supervision. Private 
initiative can be rewarded in a manner consistent 
with the character of the service rendered with- 
out the exploitation of the public. Regulation 
of capital issues is largely an economic problem. 
It requires a study of the whole horizon of busi- 
ness and finance, including a knowledge of such 
facts pertaining to the proposed issue of bonds 
or shares as the interest rate to be paid, the rea- 
sonable market price, the application of the 
funds, the status of the business, the character 
of the management, the state and public policies, 
the condition of the money market in the state 
where the investment is to be made, and a gen- 
eral knowledge of the investment and credit sit- 
uation. Public utilities are no longer borrowers 
in the local money market, but bid actively for 
funds in the various great investment centers. 
Without giving regard to these conditions, a mis- 
directed zeal can easily defeat the growth of a 
public utility and thereby deprive communities 
of the benefits which much needed service exten- 
sions would bring. 

Issuance of securities must be regulated in a 
broad way to encourage the growth of the indus- 
try within the boundaries prescribed by natural 
and legal forces. The purchase and consolida- 
tion of competing utilities should be facilitated 
in order that duplication of operating-capital 
charges may be discontinued and the rates of 
service ultimately reduced. Every issue of se- 
curities of an established utility must conform to 
certain well-recognized limitations, and where 
these are wisely interpreted by the public the 
industry is placed on a firm basis through the 
assurance to the investment world that the pro- 
ceeds from the sale of such securities have been 
honestly applied and that the total capitalization 

‘does not bear an improper relationship to the 
amount upon which the utility in question may 
reasonably be permitted to earn a fair return in 
the form of interest and dividends. 

As against these obligations of the utilities, 
there is the implied obligation on the part of the 
public that the investment devoted to the service 
under regulation shall be protected. Without 
such protection there is small justification for 
regulation, for capital will cease to flow where it 
‘is deprived of the full profit of its labors unless 
‘it receives in return some compensating benefits. 
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This is especially true when the demand for 
funds and the reward for prudent investments 
are as great as those presented in the competitive 
industries of this country. In those states where 
regulation is most successful, and where as a 
consequence public utilities have become most 
firmly established, there is extended to each util- 
ity a protection against ruinous competition and 
the assurance that it will be permitted to raise . 
its rates when costs of labor and material rise 
to a degree making an increase necessary. * * * 


Cities SEEK TO ENFORCE OBSOLETE AND IMPOS- 
SIBLE FRANCHISE TERMS. 


The specific conditions out of which utility 
problems have grown show, when submitted to 
analysis, that the remedy lies only in a consistent 
and uniform policy for the entire state. Anti- 
quated franchises and a lack of accurate public 
information, both of which are largely beyond 
the power of cities to correct, are often at the 
base of the agitation for municipal control. A 
-great many public utilities are operating, more 
or less closely, under some form of franchise 
which was granted at a time when the public 
mind wavered between the desire for utility ser- 
vice and the dread .that utility corporations 
would become despotic powers in the city and a 
menace to the public welfare. To allay these 
fears franchises were drafted with many condi- 
tions and qualifications which may have been 
warranted in view of the facts at that time, but 
which have no place in the present-day theory 
and practice of regulation. Because of those 
conditions many corporations operating under 
old and long-term franchises are either required 
to maintain expensive and obsolete services or 
deliberately ignore such provisions, while those 
utilities which have been operating under short- 
term franchises are constantly required to ap- 
peal to the public for extensions of grants and 
must pay higher interest charges because of the 
uncertainties which this course imposes. 

Relief from these conditions could be secured 
under municipal control only through long pub- 
lic hearings conducted before city councils com- 
posed of men generally without any knowledge 
of the public-utility business and often preju- 
diced because of the temporary political advan- 
tage which may accrue from a particular form 
of solution. Further, a disposition of the matter 
in issue before a city council would often be de- 
pendent on a final referendum in which the 
public, through a lack of proper “information, 
would be unable to decide the merits of the case 
and would be influenced by the advice and lead- 
ership of those political interests which are al- 
ways ready to excite public sentiment against 
utilities for the selfish advantage which they 
hope to reap from such contests. A just settle- 
ment of a utility problem under such conditions 
is hardly to be expected, and the experience 
which cities have had with utility regulation con- 
tains few examples of success and many of fail- 
ure. Under state control, contracts or franchises 
can be adjusted or set aside whenever their pro- 


‘visions become obsolete or burdensome and when 
‘considerations of public interest demand such a 


procedure. All such decisions by a central state 


‘authority are subject to review before the high- 
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est courts; whereas, local issues, when improp- 
erly settled by city councils, generally remain a 
source of service burdens for which the public 
ultimately pays, or they serve to keep the utility 
constantly before the city council on petitions of 
one form or another, all of which make for po- 
litical capital. 

To ask the people of a community to abandon 
state regulation of utilities, and return to munici- 
pal regulation, would be so contrary to the best 
interests of the public that it cannot seriously be 
considered. In place of the increasing efficiency, 
removal of discriminations and adjustment of 
rates to a reasonable basis which commission 
regulation has brought about, the utilities would 
be thrown back to operation under obsolete fran- 
chises and ordinances and would constantly be 
before the city authorities seeking the amend- 
ment of ordinances to meet the ever-changing 
conditions. Commission regulation makes it 
possible for the public to be relieved from the 
consequences of the mistakes of city councils and 
the unwise attempts of cities at regulation by 
authorizing the state commission to adjust rates 
and service matters to meet present conditions, 
with the result that the service supplied by these 
companies may constantly keep. pace with the 
growth of the industry and the progress of the 
art. Without such wise and comprehensive ma- 
chinery for state-wide regulation, these utilities 
would be compelled to operate under statutes 
and ordinances which are so inconsistent with 
the inventions and service betterments now in 
general use that, instead of protecting the public, 
they would constitute only burdensome restric- 
tions, impairing the service and increasing the 
expense of operation. In many instances the 
rates which utilities are permitted to charge 
under their franchises are much in excess of the 
rates now charged under state supervision, these 
reductions being possible chiefly because the 
state commissions have relieved the utilities from 
franchise restrictions which originally justified 
the rates in question. Should the cities be free 
to enforce these franchises and ordinances, rates 
would undoubtedly be increased substantially 
above the level which prevails even at this time. 


OPERATION UNDER FRANCHISES KEEPS UTILI- 
TIES IN Locat POoLITICcs. 


It was these old provisions, clearly out of har- 
mony with modern conditions, which forced 
utilities into local political contests in an effort 
to escape some of these irksome requirements 
which the public, without proper technical infor- 
mation as to the facts, jealously persisted in de- 
fending in the belief that it was protecting a 
right of great value. If the manufacturing and 
mercantile industries of the country were re- 
quired to operate under franchises and local or- 
dinances dated 20 years ago, in which it was 
sought to anticipate developments and to provide 
against a variety of abuses, it is certain that 
under the progress which they have made we 
would have them as important factors in every 
municipal election. Without the ability to ad- 
just themselves to the frequent and far-reaching 
changes in the business, as is now provided for 
by the public-utilities laws, the utility industry 
would be destined to a period of stagnation in 
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which the public would be the greatest sufferer. 
State regulation has taken the utilities out of 
local politics, and it is not believed that the pub- 
lic will deliberately create conditions compelling 
the utilities to engage in such local contests 
again, especially when there is nothing to be 
gained from such a course. * * * 


ia | 
DEMAND FoR LocAL REGULATION AN OUT- 
GROWTH OF PUBLIC MISUNDERSTANDING. 


The demands for local regulation of public- 
service corporations are due largely to a misun- 
derstanding of utility conditions. There has at 
all times been ample reason for regulation, both 
because of the nature of the companies and be- 
cause of instances of abuse of their power. The 
public has frequently been aroused by agitation 
designed to convey the impression that all public 
service corporations are charging excessive rates 
and making huge profits which are being con- 
cealed by means of a modest dividend on a large 
over-capitalization. It is true that there have 
been throughout the country many profitable 
public-service corporations, confined in most in- 
stances to the metropolitan centers, but the 
statement that the great majority of public utili- 
ties have made only moderate profits, and that 
a large number are not even obtaining sufficient 
earnings to maintain their plants against depre- 
ciation, is generally received with incredulity. 
Nevertheless, a large number of investigations in 
many different states-has demonstrated that such 
are the facts. 

Many utilities have never been able to earn a 
reasonable return on the fair value of the plant 


needed to serve the community. Where they 


began operations under an  unremunerative 
schedule, nothing but a desperate situation has 
ever permitted an increase in rates. In such 
cases the character of the service generally suf- 
fers. It is possible for any well-informed per- 
son to mention a number of instances where the 
equipment of utility corporations has been al- 
lowed to fall into a bad state of repair and the 
service to become of an indifferent character, 
and at the same time find public officials in those 
cities clamoring for a reduction in rates. In 
such instances a slight increase in rates would 
often accomplish a great improvement in the 
service, and at such a small cost per customer 
as to be negligible; it would enable the plant to 
install better machinery and apparatus, to better 
maintain its property and render service which 
would be greatly improved. * * * 


MUNICIPALITIES IN NO POSITION TO REGULATE 
ISSUANCE OF SECURITIES. 


In another aspect of utility regulation the 
cities are wholly unable to protect the interests 
of the public, namely, in the regulation of secur- 
ity issues. Few people realize the burden which 
inequitable regulation places on public utilities 
because of the reluctance of investors to place 
money in such utilities except at increased inter- 
est rates to cover that particular hazard. A 
utility which is constantly under assault for po- 
litical reasons is unable to establish that favor- 
able credit position which makes possible the 
borrowing of funds at low interest rates. In- 
vestors do not enjoy buying into a law suit or a 
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political contest. It must be borne in mind that 
very few utiiities are able to: finance their re- 
quirements locally, but must seek capital in dis- 
tant markets where investors scan the financial 
statements of such borrowers with keen discrim- 
ination. The public is interested in seeing that 
money is obtained under the most favorable 
terms and that it is properly applied, while the 
investor is interested in knowing that the facts 
which have been presented and on which the 
security issues are predicated are correctly 
stated, that the funds will be properly applied 
and that the public will enable the company to 
earn a reasonable return on the fair value of the 
property represented by such investments. Any 
form of regulation which discourages investors 
or interferes with the fundamental rules of 
financing will be reflected in high interest rates, 
and, therefore, in high operating costs to the 
disadvantage of the public. 

That many public utilities have been compelled 
to pay high interest rates for money because of 
franchise restrictions or unreasonable service 
regulations has been demonstrated so many times 
that it requires little discussion. With the great 
fields for investment in this rich and growing 
country, it is unreasonable to suppose that per- 
sons having funds for investment will be ready 
to place them with utilities which are constantly 
harassed by restrictions of one form or another 
by the very people which such utilities are serv- 
ing. Under such conditions it is only natural 
that the surplus funds of the investment public 
in the different communities will be placed in 
securities of corporations free from such restric- 
tions. As a result of the restrictions on growth 
and service operations which municipal regula- 
tion has always developed, utilities, in order to 
meet the cost of money under these conditions, 
have frequently been compelled to postpone cer- 
tain service extensions or postpone maintenance 
work to the direct disadvantage of the public. 

That the general public does not yet under- 
stand how completely it is protected by legisla- 
tive enactments and court decisions against util- 
ity exploitation is evidenced by the still frequent 
reference to “watered stock” as an excuse for 
hampering the widest utility development. In 
fact, many local burdens are forced on com- 
panies because of the expressed belief that their 
securities are “watered.” Just how this phrase 
originated is not known, but it has served to 
create a popular impression which for many 
years has been a powerful force against the de- 
velopment of public-service corporations. Many 
arguments advanced by utilities as reasons why 
obsolete service restrictions should be removed, 
or why rates should be increased to meet the 
advancing level of labor and commodity prices, 
are met with the ever ready answer from city 


officials that the embarrassment of the utilities is 


due to “watered stock.” 

It is a well-known fact that many public utili- 
ties have outstanding capital in excess of the 
value of their physical properties, but in this re- 
spect they are no different from manufacturing 
and mercantile industries throughout the world. 
However, the general public is not being advised 
by the municipal authorities, whose duty it is to 
place the facts properly before the people, that 
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the evils of over-capitalization fall on the stock- 
holders rather than on the customers for utility 
service. The law has long been established, and 
has often been repeated by the supreme courts 
of several states and of the United States, that 
the rate of return to be considered in rate adjust- 
ment cases must be computed on the fair value 
of the property and not on the par value of the 
outstanding securities. * * * 


CiT1ES ENCOURAGE WASTEFUL COMPETITION 
BETWEEN UTILITY COMPANIES. 


Another of the practices of the cities, which 
has done much to make the maintenance of a 
state commission absolutely necessary, is the 
abuse of the power to grant franchises to com- 
peting utilities. Probably no other single mis- 
taken policy on the part of our cities has done so 
much to increase the cost of public-utility service 
in our largest cities as this practice encouraged 
by those whose business it was to protect the 
public against wasteful duplication of capital. 
In every state where public service commissions 
have taken up the work of corporation control 
there has been announced the doctrine that a 
public utility is a natural monopoly, and that the 
interests of the people are best served by regu- 
lating and protecting such a monopoly in the dis- 
charge of its duties as long as it conforms to the 
obligations of the law. Opposed to this, the pol- 
icy of our cities has been to encourage competi- 
tion, and in this manner they have helped: to 
create the conditions which they now criticize 
and from the penalties of which they seek to 
escape. 

It is difficult to comprehend what a city can 
expect to accomplish by permitting another util- 
ity to enter its boundaries when there is already 
such a utility which serves the public adequately 
at reasonable rates. If the existing utility is 
giving inadequate service or is charging exces- 
sive rates, the remedy lies in the power to compel 
that company to improve its service or to reduce 
its rates instead of inviting another similar cor- 
poration to tear up the city pavements for its 
pipe lines or rails or to deface the streets with 
additional lines of poles. If an existing com- 
pany is rendering adequate service at reasonable 
rates, there is nothing to be gained by duplicating 
the plant and expecting two utilities, each com- 
pletely equipped, to exist on the traffic and ser- 
vice which heretofore has supported but one. 
There is not one instance on record where com- 
petition has secured for a city a single permanent 
benefit which could not have been secured 
through the exercise of the state’s regulating 
powers, while in every case there has been in- 
curred a burden of investment and operating 
costs which the public must ultimately pay. This 
uneconomic and most expensive policy has 
everywhere been corrected by the state commis- 
sions. To abandon such policy and return to 
municipal regulation is unthinkable. 


PuysicaAL CONDITIONS PREVENT SUCCESSFUL 
MuNICcIPAL REGULATION. 


If no other reasons existed, the physical con- 
ditions of our public utilities today alone make 
state regulation necessary and: local regulation 
impractical. During the last 10 or 12 years there 
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has been a decided movement among utilities 
towards consolidation and centralization. As a 
part of this movement hundreds of utilities, for- 
merly independently operated, now form parts 
of great systems covering large portions of a 
state. This condition has been brought about by 
the economies and operating benefits which re- 
sult from combination. Because of such com- 
binations it has been possible to abandon many 
small, partially obsolete and inefficiently operated 
stations and to connect the communities, by 
means of transmission lines, with a few large 
and modern stations located in centers where 
cheap fuel and ample water supply are obtain- 


able. Further, this consolidation has made it . 


possible for such larger companies to secure 
economies in the form of the concentrated pur- 
chasing of supplies and the engaging of technical 
skill which would be entirely beyond the means 
of the many different communities if operating 
independently. It is not difficult to find in- 
stances where as many as 50, or even 100, com- 
munities are served by a single company by 
means of an extensive transmission system sup- 
plied from a small number of stations. 

It is obvious that, in the proper regulation of 
service and rates for each of the utility services 
in the cities now being supplied from such large 
interconnected systems, each community must 
be charged not only with the total investment in 
such municipality but also with a proper propor- 
tion of the value of the transmission lines or 
mains as well as of the generating stations. In 
like manner, the operating expenses incurred in 
each community must be charged with a fair pro- 
portion of the operating expenses of the system 
located outside of such city and from the 
use of which each such community receives 
distinct benefits. It is difficult to | under- 
stand how a score or more of cities, act- 
ing independently as they must do under mu- 
nicipal regulation, could properly assign these 
values and costs to the service in each commun- 
ity. One can imagine conditions of municipal 
regulation involving-any one of these large cor- 
porations where individual cities might claim a 
large interest in the transmission system and dis- 
tant power plants for purposes of taxation, but 
deny such investments when the question of 
rates was in issue. 

Not only would questions of this character 
arise in prescribing rates and services for electric 
and gas utilities, but the same problems would 
be involved in the determination of proper trac- 
tion fares where the local system formed part 
of an interurban system purchasing its energy 
from the interurban system and authorizing the 
interurban cars to use the city tracks. Again, 
the same question would arise in the determina- 
tion of telephone rates, where each city might 
claim an interest in the earnings of the toll sys- 
tem, but reject a portion of the investment bur- 
den. Our cities have neither the experience nor 
the facilities which would enable them to deter- 
mine proper schedules of rates and to prescribe 
reasonable service regulations under these con- 
ditions. The character of the utility business 
has undergone such changes within the last 
decade that it has ceased to be an object for 
municipal regulation. Not many years ago cities 
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sought to regulate railroad terminals. Today 
the impracticability of such a course is generally 
understood, and the facts which have brought 
about state regulation of some state-wide instru- 
ments of commerce apply with equal force to 
state regulation of all existing public-utility cor- 
porations. 


UtiLitry REGULATION NOT DEEMED A FUNCTION 
oF LocAL GOVERNMENT. 


Further, municipal regulation, wherever it has 
been tried during the last ten years, has met with 
failure because the regulation of the modern util- 
ity company is no longer a municipal function. 
In our theory of government there are certain 
functions which are distinctly local in nature, 
others are state functions while still others are 
national in scope. Whatever local character the 
utility may have possessed in past decades it has 
lost through its development under modern con- 
ditions in which it has taken so prominent a part. 
The regulation of such corporations in their 
present state-wide operations, and often inter- 
state operation, is no more a function of local 
government than is the question of public educa- 
tion, administration of justice, regulation of 
banks or the care of the criminal and unfor- 
tunate classes. 

As industry and government grow, new func- 
tions for the body politic constantly arise, while 
the older functions assume new aspects and 
those once local in character become functions 
ot the state. Many former functions of the sev- 
eral states are now exercised by the federal gov- 
ernment. From an ddministrative standpoint, 
as well as by reason of physical conditions, regu- 
lation of public utilities, if it is to be successful 
along broad constructive lines, must be provided 
for through a state agency and not by the cities 
acting independently. 


C1TIES UNABLE TO CARRY ON WorK Now PEr- 
FORMED BY STATE COMMISSION. 


The practical impossibility of a city to regulate 
its utilities, as the law and conditions now make 


nécessary, limits such work to the operations of | 


the state. Scientific regulation covers so wide a 
scope of research and investigation and must be 
accompanied by such powers for enforcement, 
all founded in comprehensive legislation, that 
cities are unable to cope with this problem. 
Commission regulation is the result of a number 
of years of development work carried on by an 


organization well equipped to meet every condi-— 


tion which exists in the utility business. The 
various commissions in their work cover all the 
important phases of utility regulation, embracing 
service, accounting, rates, security issues and 
operating practices. The commission prescribes 
standards of service for the different classes of 
utilities which must be followed by all such utili- 
ties throughout the state. It makes studies of 
the service performed by each public utility, in- 
vestigates complaints and makes available, alike 
for the municipalities and the utilities, its facili- 
ties and findings with respect to each problem 
developed. It prescribes systems of accounts for 
each class of utilities by which means it is en- 
abled to determine the true costs of operation 
and the legitimate investment in each utility ser- 
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vice. All of this work; because of the uniform 
lines on which the accounts must be kept, makes 
possible the comparison of results throughout 
the state so that the less efficient may profit by 
the experiences and methods pursued by the 
more successful utilities. It prescribes rates for 
each service which are based on those principles 
which the Supremé Court of the United States 
has announced as governing services of this 
character, removes discriminations between dif- 
ferent services and classes of customers in each 
service, and determines rates which are just for 
the service received and which tend to develop 
the business to the ultimate advantage of the 
consumers, 

As a basis for such rate adjustments the com- 
mission makes detailed inventories and apprais- 
als of all the utility properties, analyzes their 
operating expenses, apportions jointly used 
property and pro-rates accounts which cover the 
services of two or more utilities to the end that 
the rate basis and the rate itself in each com- 
munity shall provide for no more than a reason- 
able return on the fair value of the property de- 
voted to public service in such community. It 
supervises the issuance of securities, accuaints 
itself with the necessity for capital issues and 
safeguards the application of the proceeds from 
such securities. It seeks to destroy competiticn, 
prevents the growth of those conditions resulting 
from improper rate schedules which form the 
basis for public dissatisfaction and substitutes in 
each case rules and rates which protect the pub- 
lic in the efficiency and cost of the service. It 
endeavors to strengthen the utility’s credit posi- 
tion in order that additional investment capital 
can be obtained, and the utility thus is enabled to 
keep pace with the public demands for service. 
By reason of the large territory which it covers 
and the great variety and number of utilities 
under its supervision, the commission is enabled 
at a comparatively small expense to maintain a 
highly trained engineering, accounting and rate 
expert staff. Every matter coming before the 
commission is publicly heard, testimony is taken 
under oath, full cross-examination is permitted, 
every facility for investigation is extended and 
written decisions made which are binding on all 
parties unless they are reversed on appeal to the 
courts. 


CitiEs UNABLE TO BEAR EXPENSE OF EFFICIENT 
UrtiLity REGULATION. 


It is impossible for cities to maintain well- 
balanced organizations for the regulation of their 
local utility properties. In fact, there are no 
cities which possess conditions requiring a per- 
manent organization for utility regulation. 
While a particular service or rate controversy 
might require an extended investigation, for 
which purpose a large and expensive staff would 
be required, this organization would not be nec- 
essary after the disposition of such case. It 
would be extremely difficult to build up such a 
staff in a short time, and, unless constantly 
employed, it could not be maintained. Unless 


the regulation is predicated upon thorough inves- 
tigation, there is grave danger of the issues in 
the case becoming more or less involved with 
considerations other than those warranted solely 
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by the facts. A city commission or department 
could not obtain comparative information from 
other companies nor compel the opening of their 
books and records; neither could the cities pre- 
scribe a uniform system of accounts which would 
make cost analysis possible and compel strict ad- 
herence thereto. Under such a system of regu- 
lation the utilities of every city would be com- 
pelled to deal with a separate regulating author- 
ity, probably following different lines of thought, 
and would prevent the comparison of operating 
results among the companies themselves. Rate 
schedules would be computed with regard to dif- 
ferent basic conditions, while standards of serv- 
ice such as gas pressure, candlepower and heat- 
ing qualities, electric voltage, water pressure, 
etc., would undoubtedly vary in different cities 
of the same size and where the operating condi- 
tions are substantially the same. * * * 

The cost of maintaining an organization of the 
character which the utility investment in large 
cities requires would be prohibitive for a single 
city. Our municipalities are today facing prob- 
lems arising out of city growth and government 
such as education, police and fire protection, sani- 
tation, street improvements, etc., which are a 
severe burden on the public. In fact, city tax 
budgets are growing at such a rapid rate that 
conservative financiers have repeatedly advised 
caution. For these reasons cities should look 
with favor on the release from a function of 
government which is not local in character. It is 
not unusual to observe a city expending out of 
the public treasury, in prosecuting a single util- 
ity investigation, a sum as large as that expended 
by some states during an entire year in maintain- 
ing a fully equipped commission in the discharge 
of the regulative duties for all the cities of the 
state. 


No SINGLE OUTSTANDING REASON FOR LOCAL 
UrtiLitry REGULATION. 


It may not be improper to ask why a demand 
is being made for the repeal of the state utilities 
laws and a return to the former system of local 
regulation. It cannot be for the purpose of im- 
proving utility service, because that is now and 
has been as good as it is physically possible to 
make it under the circumstances which exist with 
respect to labor, fuel and other supplies. Cer- 
tainly it is far superior to what the service was 
prior to state regulation, and there is nothing 
that cities could possibly do under the widest 
stretch of authority which they now possess, or 
which the legislature could possibly give them, 
which the commission does not possess and which 
it has not exercised to the fullest extent for the 
benefit of the public. . Municipal regulation can 
not be desired for the purpose of controlling 
utility security issues because municipalities 
never have attempted to regulate such issues, and 
there has been no abuse of the issuance of securi- 
ties since the public has come to understand: the 
character and legal status of the modern utility 
corporation. 

There is nothing in the administration of 
municipal finances which indicates that those in 
charge of the city governments could better ac- 
quaint themselves with the conditions of the 
money market, the advantages of particular 











forms of security issues, the protective features 
required on behalf of the public and the proper 
disposition of the funds than the state commis- 
sion has consistently done. 


PoLiTtIcCAL DEMANDS FOR LOCAL REGULATION 
APPEAL TO SELFISH MOTIVES. 


If there is any sentiment for municipal regu- 
lation it is predicated on the natural human de- 
sire to secure utility services at constantly lower 
rates. Whether rates can or should be reduced 
in any particular instance is a problem requiring 
the most careful and searching investigation, and 
should not be affected by impulses or prejudices. 
An attempt to regulate public utilities by appeal 
to public sentiment leads, not to true regulation, 
but to persecution, if not confiscation. All too 
often municipal officials in many of the large 
cities have considered the word “regulate” as 
being synonomous with “reduction.” It has been 
said by a keen student of our people that when 
the utility commissions were no longer able to 
reduce rates they would lose their usefulness. If 
public utilities are to be maintained, if the essen- 
tial character of their service is to be recognized, 
if additional capital is to be made available for 
these utilities so that they may expand with the 
growth of our cities, it is necessary that all at- 
tempts at regulation shall remain within the lim- 
its of sound economic principles and fundamental 
law, and appeals must be directed to the construc- 
tive side of our people and not to their prejudices. 

It is impossible to enforce a rate which does 
not yield a reasonable return on the fair value of 
the prpperty. Consequently, rates must reflect 
the level of labor and material prices which de- 
termine utility wage scales and operating costs. 
When the cost level tends downward, or when 
inventions or increased efficiency make a reduc- 
tion in cost possible, rates may be reduced, and 
the state utilites commission has granted such 
reductions in every instance where the facts justi- 
fied them. When, however, the price level ad- 
vances because of extraordinary conditions, as is 
true throughout the world today, it is as un- 
reasonable to expect public utilities to continue 
to operate under a rate schedule which does not 
cover the actual cost of the service as it is to ex- 
pect individuals to continue to give their serv- 
ices under a wage scale which is below the cost 
of the actual necessities of life. 

With the increase in the cost of every sttithe 
of consumption, and the increased schedule of 
wages which has resulted from war conditions, it 
was inevitable that either public-utility rates must 
advance or the utilities must cease to operate. 
To criticize utilities or public authorities for ad- 
vancing rates in these times is to criticize the 
world for the conditions which exist without 
offering a remedy for their betterment. There 
can be no law for one class of business which is 
not equally operative for other classes in so far 
as conditions apply. The advancing cost level 
must, of necessity, be met with increasing utility 
rates just as this advancing level has resulted in 
higher prices in every other class of business. 
When the cost curve again tends downward, pub- 
lic utility rates can and will be reduced, and they 
will probably be more quickly reduced because 
of state regulation and because of the facilities 
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which the state possesses than will prices decline 
and wages recede in other major classes of busi- 
ness. _When employes of public utilities are 
willing to accept for their services the scale of 
wages which they received prior to 1914, and 
when the public is able to procure for the utilities 
their necessary operating and construction sup- 
plies at the same price level as the utilities were 
able to obtain prior to 1914, utility rates can and 


will be restored to the rate level which prevailed. 


prior to 1914. When the individual citizen is 
willing to return to the compensation which he 
received prior to 1914 and is able to conduct his 
business and his household on the cost basis 
which he was able to approach in 1914, he may 
expect public utilities, which are subject to the 
same conditions, to reduce their rates accord- 
ingly. To attempt to force a reduction in rates 
without full consideration being given to the 
fundamental conditions which apply to utilities 
and to the facts in €ach case can lead only to 
lengthy and expensive litigation in which all par- 
ties are to some extent losers. 


Home RULE A FAILURE AND STATE REGULATION 
A SUCCESS. 


Because of these conditions municipal regula- 
tion of utilities is not only a discredited theory, 
but is well nigh impossible from every stand- 
point. Such a plan for utility regulation is con- 
trary to fundamental principles of political econo- 
my, is inconsistent with the physical conditions 
which have developed and is contrary to the 
spirit of the laws which govern such oferations. 
The regulation of utilities by a state commission 
follows the broad economic laws governing the 
industry, is directly in harmony with the spirit of 
the laws and is capable of enforcement as many 
years of successful experience demonstrates. 
Modern economic thought and legislation seek to 
protect the individual against the corporation and 
at the same time to protect the corporation against 
exploitation from the public. It is opposed to 
political interference with public services, is op- 
posed to a waste of resources and aims to accom- 
plish its desirable public ends through a perma- 
nent state administrative agency. 

The regulation of public-utility corporations 
by municipalities has uniformly been a failure; 
their regulation by state commissions has in 
every instance proven a success. To repeal the 
legislation on which such constructive machinery 
is founded is to revert to a practice which, even 
at a time when conditions were. favorable, failed 
to accomplish the results which it sought and 
which under conditions as they are today would 
be absolutely impossible. To continue to develop 
the present system of state regulation, improving 
the statutes where they are defective and adding 
to the experience and facilities of the staff which 
is now engaged in administering such legislation, 
will result in more efficient service and lower 
rates, and will invite such additional capital as 
is necessary for the utilities to keep pace with the 
growth and betterment of the cities. It will fur- 
ther mean the continuation without interruption 
of the policy under which utilities have reached 
the stage of development now shown and on 
which our whole industrial progress has been 
founded. 











i 
i 
E 








September 18, 1920. 





443 


Supporting Structures for Trans- 
mission Lines 


Fifth of a Series® of Articles Giving a General Review of the Elec- 
tric Power Situation — Wood Poles — Steel Poles and Towers— 
Thickness of Metal—Distance Between Supports—Loads Resisted 


By ALFRED STILL 


Since the main object of a transmission line 
is to support the electrical conductors at a rea- 
sonable distance above the ground, the nature 
and construction of the supporting structures 
will receive first attention. These will be taken 
up in the following order: (1) wood poles; (2) 
steel poles; (3) flexible steel frames, and (4) 
rigid steel towers. 


Woop Pores ror PowErR TRANSMISSION LINES. 


Up to about 30 years ago no structures other 
' than wood poles were used for carrying electric 
conductors above ground. With the use of 
higher voltages, taller and stronger structures 
became a necessity ; but wood poles still compare 
favorably in competition with steel, even for such 
high pressures as 110,000 volts. 

The strength of fiber and durability of chest- 
nut and western red cedar recommend these 
kinds of wood for transmission line construction. 
The northern white cedar is also an excellent 
material for transmission line poles, especially 
when it has received treatment with a suitable 
preservative compound. 

A point that is often overlooked when compar- 
ing northern white cedar with other kinds of 
wood is that its natural taper is greater than that 
of other species. This means that for the same 
top measurement it has a larger butt diameter, 
and, although new and sound poles generally 
break under excessive loads about 5 or 6 ft. 
above ground level, the larger butt measurement 
prolongs the life of the pole by permitting a 
greater amount of decay at or near the ground 
level before failure will occur from this cause. 


*Preceding articles of this series appeared in the issues 
of July.17,,Aug. 7, Aug. 21 and Sept. 4 


One advantage claimed for northern white cedar 
in comparison with materials of greater unit 
strength is its lightness and consequent economy 
in handling and erection. The specific gravity 
of the seasonéd pole is 0.29, and its modulus of 
rupture is about 3600 lbs. per sq. in. 


PRESERVATIVE TREATMENT OF Woop POLEs. 


With the growing scarcity and high cost of 
wood poles, the desirability and_ feasibility of 
using some kind of preservative treatment is De- 


' ing seriously considered by the operating com- 


panies. The question is mainly one of ultimate 
economy, and, since much valuable data is now 
available on the cost of the various processes and 
the probable increase in the life of the poles, the 
conclusion will generally be that some form of 
treatment is desirable and economical. Whether 
this should be by the open-tank method or by the 
cheaper but far less effective brush method must 
be decided in each individual case. The high- 
pressure treatment, involving the placing of the 
entire pole in special large treating cylinders, al- 
though producing the most desirable results, - is 
usually too costly to justify its use in connection 
with transmission line poles. The material al- 
most exclusively used in America for impregnat- 
ing poles and crossarms is coal-tar creosote oil 
which, when properly applied, provides excellent 
protection against decay. The accompanying il- 
lustration from photographs kindly supplied by 
Prof. R. V. Achatz of Purdue University, show 
different kinds and degrees of decay in wood 
poles. 

Deciding upon the span or spacing between 
poles is not so easy as might be supposed. The 
present-day tendency is toward longer spans, all 
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Typical Cases Illustrating Decay of Wood Poles Near Ground Level. 
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with a view to economy. A fact that is often 
overlooked is that the size of the conductors lim- 
its the practical length of span. Thus, with a 
small conductor, such as No. 4 B. & S. gauge 
copper, the span should rarely exceed from 250 














Earth-Boring Machine for Digging Holes and Erecting 
Wood Poles. 


to 300 ft. It follows that economy may some- 
times be effected by using a size of conductor 
somewhat larger than the electrical calculations 
would indicate as being necessary, because the 
stronger, although more costly, cable may permit 
of a wider spacing of the supporting poles, thus 
effecting a saving in the cost of insulators and 
labor in erecting the line. These considerations 
suggest that iron or steel wire for conductors in 
small power transmission schemes may have a 
permanent place in future overhead construc- 
tions. - 

The high cost of copper brought about by the 
war led to the use of iron with some degree of 
success when the circumstances were favorable, 
and it is probable that if more attention is given 
to the possibility of using this material in place 
of copper and aluminum, small power lines or 
extensions to existing high-tension distributing 
systems may be shown to be feasible even when 
estimates based on a copper line might show the 
cost to be prohibitive. On account of the great 
strength of steel conductors it is probable that 
an increase in span length amounting to as much 
as 50% might in some cases be justified. The 
saving in poles, crossarms and insulators, to- 
gether with the reduced cost of the conductors 
themselves, will often prove to be considerable. 
Much useful data is now available for calculating 
the ohmic and reactive pressure drop in iron 
wires carrying currents of varying magnitudes 
and frequencies. 


Spans ranging from 550 to 700 ft. have. actu- 
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ally been used by the San Diego Gas & Electric 
Co., using stranded steel from 0.25 to 0.375 ins. m 
diameter on the extensions to its 11,000-volt sys- 
tem. The chief objection to the use of iron con- 
ductors, especially on alternating-current sys- 
tems, is the fact that changes in the current may 
produce considerable variations in the reactive 
and ohmic voltage drop. On the more important 
and larger lines steel-cored aluminum cables, al- 
though higher in cost than galvanized iron, may 
yet prove in many instances to be more econom- 
ical than copper. 

When double poles are used, as in the “A” and 
“H” types of construction generally required for 
the higher voltages, larger spans may be used 
than with the single-pole construction. With 
“A” and “H” wood-pole construction, a certain 
amount of bracing between the two poles is 
usual. But that this is not always necessary is 
shown by the construction of the wood-pole line 
of the Montana Power Co., which runs from 
Great Falls to Deer Lodge, Mont., a distance of 
140 mi. The poles are of cedar, 45 ft. high, con- 
nected at the top by a single crossarm, but other- 
wise without any cross bracing. This is an ex- 
ample of wood poles being used where steel tow- 
ers are ordinarily specified as a matter of course, 
transmission being at 100,000 volts, three-phase. 

Another instance where engineers have not 
followed blindly what is generally referred to as 
common practice is the 1611-ft. span river-cross- 
ing between Astoria and Flavel, Ore., which is 
supported on wood-pole towers 135 ft. high. 

The most usual wood-pole construction for 
supporting power conductors is where single 
poles carry the three conductors of a three-phase 
transmission on pin-type insulators, the pressure 
commonly being below 44,000 volts. 


PoLeE FouNDATIONS—Di1GGING HOLEs. 


The depth to which the pole butt is buried in 
the ground depends upon the height of the pole 
and the nature of the soil. In solid ground it 
will vary between 5 and 7 ft., an extra foot of 
depth being allowed in a poor or yielding soil. 
Corner poles should be set to a greater depth 
than those on a straight run. 

The labor of digging holes has in some cases 
been reduced by using dynamite, but this is not 
likely to prove economical except under the su- 
pervision of a skilled man who is thoroughly ex- 
rerienced in the method. 

With the increasing cost of labor, transmission 
line engineers are now turning their attention to 
power-driven machines designed to bore holes in 
the earth to any desired depth and, usually, to 
erect and set the pole in position. The accom- 
panying illustration supplied by the International 
Earth Boring Machine Corporation, Chicago, 
shows a machine specially adapted to save time 
and expense when a large number of poles have 
to be erected. The machine here illustrated is 
mounted on a crawler tractor which is capable 
of turning in its-own length and thus obviates the 
necessity for a turntable provided on other types 
of this machine. It will bore holes 2 ft. in di- 
ameter and’8 ft. deep. When a large number of 
poles have to be set a machine of this description 
may effect very considerable economies, because 
it enables three men to accomplish more work in 
a day than could be accomplished by a gang of 
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eight or nine men setting poles in the ordinary 
way. ; 
STEEL POLEs. 


As a substitute for wood poles there has been 
a growing tendency of late to use light steel 
structures that can be shipped and erected in one 
piece. For transmitting small amounts of en- 
ergy at pressures up to about 33,000 volts over 
distances of 20 to 40 mi., the cost of a transmis- 
sion line using such poles need be no higher, and 
indeed may sometimes be lower than if wood 
poles are used. The chief advantages of a well- 
designed steel-pole line over the wood-pole line 
are longer life and increased strength. The ac- 
companying illustrations show the Bates one- 
piece expanded steel truss which has the advan- 
tage of being made without bolted or rivetted 
lattice work. These poles are manufactured from 
rolled “H” sections specially proportioned for 
the purpose. The section is first sheared through 
the web, leaving portions intact at definite inter- 
vals throughout the length. After heating in a 
special oil furnace, the flanges are drawn apart, 
causing the middle portion of the web to take the 
zig-zag form as shown. It is customary and 
generally advantageous to set these poles in con- 
crete foundations. 

Laced-angle poles, with small square bases, are 
much used, especially in Europe, even for fairly 
high-voltage transmission lines. Steel poles go 
ft. high are used along the levee at Alton, on the 
East St. Louis & Suburban Railway Co.’s line to 
East St. Louis. These poles are provided with 
three iron arms to which suspension-type insula- 
tors carrying 66,000-volt conductors are attached. 
The spans in some cases are as long as 4oo ft. 
The steel-pole construction is more generally 
used with pin-type insulators and. voltages below 
60,000, 4 very common spacing being 300 ft. 

Supports that are relatively small at the base 
are generally referred to as poles. The plan at 


the ground line may be square, rectangular or 


peg a 















































“Flexitle” Steel Tower for '66,000-Volt Duplicate ‘Three. 
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triangular. Steel poles are usually intended 
merely to take the vertical and transverse loads. 
They are rarely designed to take-care of any ap- 
preciable load in the direction of the line or at 
corners where a sharp turn is made. For these 
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Tall Tower for River Crossing—Manufactured by Ameri- 
can Bridge Co. 


purposes the rigid type of steel tower is used, but 
poles, whether of wood or iron, may be guyed to 
take exceptional loads at corners and where sec- 
tions of the line‘are dead-ended. 


FLEXIBLE TYPE OF STEEL SUPPORTING 
STRUCTURE. 


Intermediate between the steel pole and rigid 
steel tower, we have the flexible frames or tow- 
ers. A certain amount of flexibility in the direc- 
tion of the line is now generally conceded to be 
advantageous. The wood pole has the advantage 
that it may be deflected very considerably by ab- 
normal loading and yet return very nearly to its 
original form when the stress is removed. The 
flexible steel frame is designed to have flexibility 
in the direction of the line without great strength 
to resist stresses in this direction, but with the 
requisite strength in a direction normal to the 
line to resist the side stresses due to wind pres- 
sures on the wires and the supports themselves. 
A design of this type is cheaper than the rigid- 
tower construction, in addition to which it gives 
flexibility where this is advantageous, with the 
necessary strength and stiffness where required. 
It may be noted that the saving in cost is not 
merely in the cost.of the tower itself, but also in 
the greater ease of transpertation and erection, 
especially in rough country. 

A: word of warning to those proposing td ‘save 
cost by. using. semi-flexible rather than. rigid-tow-: 
ers-may not be out of place. The so-called: flex-. 
iblesteel’supports should not be designed with- 
out ‘wery careful consideration of the conditions 
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they have to fulfill and the abnormal strains to 
which they may be subjected. The advice of 
those familiar with their construction and use 
should be taken when deciding upon the test 
loads which they should be capable of withstand- 
ing, both at right angles to and in the direction 
of the transmission line. Rigid:anchoring tow- 
ers are provided at corners and also at definite 
intervals on a straight run. In the writer’s opin- 
ion too much stress is usually laid on the necessity 
of providing rigid strain towers at frequent in- 
tervals on a straight run. The opinion appears 
to be held by some engineers that a breakage of 
one Or more wires may cause the successive col- 
lapse of the flexible structures on a long straight 
run; but what actually occurs is a very consider- 
able deflection of the supports on each side of a 
wrecked span, which leads to a reduction of ten- 
sion in the wires of the adjoining spans, owing 
to the increased sag of the wires. The second 
and third poles from the break may also deflect 
appreciably, but if the structures have been 
‘properly designed to give the requisite stiffness 
in the direction of the line, the successive deflec- 
tions will decrease at a very rapid rate, and, in- 
deed, will be rarely noticeable beyond the fourth 
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Special Steel Tower for 90-Deg. Angle on 66,000-Voit 
Transmission Line. 


or fifth pole. The “A” frame semi-flexible tow- 
ers are actually in use on lines working at volt- 
ages up to 125,000. They are built for both pin 
and suspension type insulators. 


Rigi WipE-BAsE STEEL TOWERS. 


With the coming of high voltages and in- 
creased distances between wires and between the 
conductors and the ground, taller supports be- 
come necessary. With a view to saving cost on 
supports and insulators spans were increased, 
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thus necessitating still taller towers. The result 
of these tendencies was the modern wide-base 
steel tower of substantial design and often of 
considerable height. 

The base plan of steel towers may be square, 
rectangular or triangular. The width of a tower 
of this type measured at the ground line is very 
commonly about one-quarter of the total height, 
but it may’ be anything between one-third and 
one-seventh of the height. The relation between 
the base dimension and height is usually deter- 
mined by the construction which will show the 
greatest economy of material. 

Without going into details of design and con- 
struction—matters which should be left to the 
manufacturer whose business it is to supply tow- 
ers capable of withstanding a specified combina- 
tion of probable loads—tt is well to point out that 
thin metal, even for bracing members of a steel 
tower, should be avoided. Structures made of 
few pieces of comparatively heavy section steel 
will generally prove more durable than those 
built of a larger number of lighter parts. The 
tendency is toward the avoidance of light-weight 
members, although, on the other hand, cross 
bracing at fairly frequent intervals cannot be 
omitted without having the unsupported sections 
of main members in compression longer than 
would be desirable or safe. The present practice 
is to avoid using material less than 3/16 in. 
thick, even for web members. For permanent 
structures that are to be painted, i.e., not galva- 
nized, some engineers specify a minimum thick- 
ness of 0.25 in. Main members should never be 
made of material less than 0.25 in. thick, and 
where large-angle sections, such as 4 in. by 4 in., 
are used for the corner legs, it would be advisa- 
ble to have a minimum thickness of 5/16 in. 
When rods are used for tension members in place 
of flat straps or angles, a minimum diameter of 
3 in. is customary. 

The parts of large steel towers for important 
transmission lines are usually galvanized, while 
for temporary constructions the parts are made 
of lighter section material and almost invariably 
painted. It does not follow that paint instead of 
zinc is not desirable as a protective coating on 
the iron work of important lines. The problem 
is mainly an economic one, but a steel structure 
may unquestionably be made to last almost any 
length of time if it is thoroughly painted every 
three or four years, especially if particular atten- 
tion is paid to the footings where they emerge 
trom the concrete foundation. These, if not gal- 
vanized, should be painted every year. On im- 
portant high-voltage lines where it would be dan- 
gerous for men to work near the live wires, the 
steel parts of the structure near the wires should 
be galvanized even if the remainder of the tower 


is painted. 
DiIsTANCE BETWEEN SUPPORTING TOWERS. 


The best or most economical spacing between 
supporting structures is less easily determived 
than might at first be supposed. A long span 
means few towers and fewer insulators per mile 
of line, but it also means a greater sag in the 
wires and higher and stronger towers. There 
will be a particular length of span under given 
conditions, involving the number, size and ma- 
terial of the conductors, beyond which any fur- 
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ther increase would lead to the cost of the fin- 
ished line being greater than with the shorter 
span. This is what, in the past, has determined 
the proper spacing of supports in those rather 
exceptional cases where the engineer has not been 
content merely to follow precedent, but has had 
the courage to make his own calculations, and 
the faith to believe in their correctness. 

The economic length of span on steel-tower 
lines usually lies between 500 and 750 ft., but 
longer spans are not uncommon. The average 
distance between towers on the 110,000-volt lines 
of both the Pacific Gas & Electric Co. and the 
Mississippi River Power Co. is 800 ft., while 
spans of 850 ft. are used by the Sierra & San 
Francisco Power Co. on its 104,000-volt lines. 
The present-day tendency is all in the direction 
of larger spans. 

Ultimate economy and continuity of service 
are the important factors in determining changes 
and improvements in transmission-line construc- 
tion. Even if the first cost of a line with very 
large spacing of towers may be somewhat higher 
than if shorter spans were adopted, there are still 
reasons in favor of the longer spacing. The 
cost of maintenance has been found by experi- 
ence to be appreciably less with the long-span 
construction, and interruptions to service are 
fewer. This may be attributed partly to the fact 
that the number of points of attachment to in- 
sulators is smaller with the long spans, and that 
variations of temperature do not produce such 
great changes of stress in the wires as when 
shorter spans are used. 


Loaps To BE RESISTED BY SUPPORTING 
STRUCTURES. 


In the direction of a transmission line the 
forces are very nearly balanced under normal op- 
erating conditions. At corners, specially de- 
signed strain towers are sometimes required to 
take the very considerable stresses caused by the 
unbalanced component of the tensions in the 
wires. Also, in the event of the breaking of one 
er more wires in a span, the unbalanced forces 
may be very great. Rigid strain towers to which 
the conductors are anchored are provided at in- 
tervals along the line to take and resist abnorznal 
stresses caused by such accidents. 

The transverse loading due to wind acting on 
the wires and on the towers themselves may be 
very considerable, and it increases with the 
length of span and the height of towers. The 
vertical or dead loads due to the weight of the 
tower itself, together with that of the insulators 
and wires in the span, are usually of less account 
than the transverse load tending to overturn the 
supporting structure, but they increase the stress 
in the main compression members where failure 
usually occurs when the limiting load is reached. 
In making calculations for strength and stiffness 
the designer must necessarily have a knowledge 
of the climatic conditions of the country through 
which the line will run, and must make allowance 
for the probable maximum wind pressures acting 
upon ice-coated wires in districts where sleet and 
ice have to be reckoned with. Without going into 
‘details of design which are the concern chiefly 
of the manufacturer, it may be noted that since 
our knowledge of the laws governing the col- 
lapse of a member acting as a strut is less reliable 
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than the data available for materials in tension, 
special attention should be paid to the proper 
proportioning of compression members in the 
steel structures. It is mainly because a slight 
departure from perfect alignment, or a lack of 
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Typical Steel Tower for Duplicate Three-Phase High- 
Tension Transmission Line. 


uniformity in cross section, will cause a column 
in compression to collapse under much lower 
stresses than the calculated values that metal of 
light sections should be avoided. This point has 
already been referred to and the trend in tower 
design has undoubtedly been in the direction of 
avoiding long sections in the compression mem- 
bers unless the thickness of metal is ample to 
provide the requisite factor of safety. 


IMPROVEMENTS IN DESIGN AND CONSTRUCTION. 


It is not proposed to discuss in this article the 
manner in which large towers are assembled and 
erected in the field, but it is certain that notwith- 
standing the rapid advance in the design and con- 
struction of transmission line supporting struc- 
tures there will always be room for further 
improvements, all tending toward increased econ- 
omy combined with durability and reliability. 
The setting out and erecting of the large steel 
structures now used in connection with the big 
high-voltage systems of power transmission calls 
for engineering knowledge and judgment of no 
mean order. A thorough study of the new con- 


ditions which are continually being created ow- 
ing to the ever-increasing demand for power, and 
close attention to the smallest details of construc- 
tion and erection may confidently be expected to 
bring about still further improvements in the 
near future. 
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Factors in the Design of Large 
Boiler Plants—Part II. 


Discussion of Principal Points Affecting Equipment of Boiler 
Plants of Large Capacity — Paper Before Eastern Pennsylvania 
Chapter, American Society of Heating and Ventilating Engineers 


By J. GRADY ROLLOW 


Combustion Engineer, E. I. du Pont de Nemours & Co., Wilmington, Del. 


Where the load runs up into peaks for short 
periods of time, the underfeed stoker has con- 
siderable advantage over the natural-draft types. 
As was mentioned before, the forced-draft chain 
grate is now attracting some attention. Where 
the peak loads remain for a longer period of 
time, say for a week, as is liable to be the case 
where a large heating load is carried during one 
of our modern winters, it is advisable to allow a 
more liberal-sized stoker for the same heating 
surface. The usual custom where the multiple 
retort type of underfeed stoker is used is to 
allow one retort per 100 rated boiler horsepower. 
Where coal is of poor quality, this ratio is re- 
duced to one retort for 80 rated horsepower, and 
in cases where very high ratings are desired ‘as 
the Buffalo General Electric Co. plant, a ratio of 
one retort per 50 rated horsepower or less. The 
usual practice with natural-draft grates is to 
allow a ratio of.1 sq. ft. of grate per 40 or 50 
sq. ft. of heating surface. Inclined-grate over- 





The preceding installment of this article appeared in 
the Aug. 21 issue of ELECTRICAL REVIEW. : 


feed types allow a ratio of from 1 to 40 to I to 
70, depending on the quality of the coal and the 
character of the load. Chain grates cannot ob- 
tain the high capacities that the underfeed 
stokers do, but they can maintain an average out- 
put nearer to their maximum capacity, than any 
other type within their field. Another thing 
which may influence the choice of a type is 
whether there is an abundance of exhaust steam 
available for heating. Where the exhaust steam 
cannot be used to advantage, forced-draft stokers 
are seriously handicapped. Comparative tests on 
underfeed stokers versus inclined-grate over- 
feeds in the same plant showed that the fans 
consumed. 4.88% of the total steam generated. 
This, however, is an unusually high steam con- 
sumption. The figure should not exceed 3% of 
the total steam generated. The net efficiency of 
the overfeeds was 65%. The net efficiency of 
the underfeeds without credit for the exhaust 
steam was 67%. When credit was given for the 
exhaust steam used in the feed-water heaters the 
combined net efficiency of the underfeeds amount- 














Sectional Side Elevation of Furnace for Burning Wet Wood Waste. y pragl 











i 
i 







September 18, 1920. 





to 69%. This is 4% in excess of the net effi- 
ciency of the overfeeds. 

If the load is carried for one shift per day, 
tuel economizers are hardly justifiable unless fuel 
is extremely high or the owner is satisfied with 
a small return on investment. Where plants are 
operated for two shifts per day, economizers will 
show a return on investment of from 10 to 30%. 
In three-shift plants economizers will show a re- 
turn of 20 to 50%. The saving which economizers 
will show depends on the rate at which the boil- 
ers are driven and the efficiencies. The above 
savings assume rating of 175 to 200% on boilers 
and good efficiencies.. If the boiler efficiency is 
low the economizer efficiency is high. Econo- 
mizers should never be installed unless boilers 
are operated 125% rating or above, or unless 
fuel costs are abnormally high. With the high 
steam pressures and high superheats which are 
common today, economizers are almost indis- 
pensable if the load is a 24-hour load. 


DISTRIBUTION AND USE oF STEAM. 


If steam is to be used for generating power 
with turbines or engines, it will undoubtedly 
mean high pressure and superheat. On chemical 


processes, as_is the case with the du Pont com- 


pany’s plants, the radiation loss and expense re- 
sulting from long pipe lines for high pressure 
would more than offset any gain from high pres- 
sures and temperatures. 

A few years ago labor was so cheap that few 
industrial plants made any attempt to save labor 
in boiler rooms. During the war, industrial 
plants engaged in the manufacture of munitions 
expected the war to end in six months or less 
and labor or fuel-saving devices were not con- 
sidered unless they could pay for themselves in 
12 months or less. 

With the outlook today, power-plant designers 
are making every attempt to eliminate boiler- 
room labor. The du Pont company operated a 
large boiler plant during the war (hand fired) 
on coal from which it obtained 300 boiler hp. per 
man in the boiler room. Today it operates a 
plant burning fuel oil from which it obtains from 
3000 to 5000 boiler hp. per man. 

Mechanical soot blowers besides saving from 
1 to 5% of fuel will show a return of from 5 to 
10% on investment in labor saving in large 


plants. It requires 45 minutes for a man to blow: 


the soot from a 600-hp. boiler with a steam 
lance. With mechanical soot blowers he could 
do a better job in 10 minutes. The du Pont 
company learned early in the war that even 
though a plant operated for only one year 
mechanical soot blowers would pay for them- 
selves in labor and the gain in capacity. 


Cost oF FUEL. 


The cost of fuel and transportation has been 
going up along with labor and plants which en- 
joyed $1 coal a few years ago are now paying 
from $4 to $6. Naturally, the cost of boiler- 
room apparatus has been climbing too, so that 
installing fuel-saving apparatus today shows lit- 
tle or no more return on investment than it did 


six years ago. The man who put in an economi- 


cal plant in 1914 or 1915 Has gotten about: four 


times thé frettitn” on his investment for fiel- ~~ 
-two losses to be given consideration in steam 


saving refinements than he would get today. A 
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gain of from 70% efficiency to 75% in a 24-hour, 
1¢,000-hp. plant means a fuel saving of 8250 
tons annually. At $6 per ton this amounts to 
$49,500. It is impossible to obtain the best 
boiler efficiency without sufficient instruments to 
show what is going on. Every boiler in an up- 
to-date plant should be equipped with a flow 
meter, a draft gauge, a recording stack ther- 
mometer, and convenient means of operating the 
boiler damper from a position in front of the 
boiler and where the draft gauge may be read. 


It is a significant fact that of all the large boiler 


plants in operation the most efficient ones are 


“equipped with CO, recorders or have at least 


some means of checking the air supply. In this 
connection let us call attention to the Bailey 
boiler meter for the reason that it indicates and 
records all the necessary information regarding 
the efficient operation of a boiler. 

The du Pont company operates a boiler plant 
consisting of eight 823-hp. boilers, four of which 
are equipped with superheaters and four without. 
The superheater boilers have their own venturi 
water meters, as also the saturated boilers. The 
fuel account is kept separate. Going back for 
several months, the records show that super- 
heaters actually increase the combined efficiency 
about 2% without an appreciable lowering of the 
boiler capacity. Each one of these boilers burns 
$75,000 worth of fuel annually. A 2% saving 
is $1500. A superheater for one of these boil- 
ers would cost approximately $4500 installed, 
provided it was installed along with the boiler. 
Thus a saving of 33% is realized. 


CLIMATIC CONDITIONS AND ALTITUDE. 


Stacks designed to give a certain draft at sea 
level would not give the same draft at Denver or 
Cripple Creek, Colo. The barometric pressure 
at sea level is 1.464 times the barometric pressure 
at an altitude of 10,000 ft. Therefore a stack at 
Cripple Creek would have to be 1.46 times as 
high as a stack in Philadelphia. It would also 
have to be 1.16 times as large in diameter. In 
very cold countries the freezing of steam-gauge 
and water-column piping, and also radiation 
losses and comfort of operating crew must be 
taken in consideration. The handling of frozen 
coal cars is a problem. 

Having considered the first eight of the points 
on known quantities, the engineer will have to 
apply the other five considerations—(9) Impor- 
tance of the time element in getting the plant 
going; (10) local laws; (11) return expected on 
invested capital; (12) permanence of the plant, 
and (13 value of the real estate—to his selec- 
tions and arrangement of apparatus to see if 
it will stand the final test. 

It is like calculating a riveted joint. First you 
find out how much the rivets will hold. Then 
you find out whether the metal between the 
rivets is as strong as the rivets. If there is a 
wide discrepancy the joint must be redesigned. 


PrptInGc DESIGN. 


Having ‘covered the 13 quantities which must 
be known in a particular case, let us turn to a 
few things in general which apply to every plant. 
' The laying out of the steam piping is usually 
not given the attention it deserves. There are 
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piping: (1) The pressure loss which is depend- 
ent on the velocity of flow and the density of the 
steam, and (2) radiation loss which is dependent 
on the difference of temperature between the 
steam and outside air, the size of the pipe and 
the insulating value of the covering used. 

The economical size of pipe therefore will be 
the size in which the sum of these two losses are 
a minimum. It is generally considered good 
practice to allow an average velocity of 100 ft. 
per sec. in main headers and proportion boiler 
branches to allow 60 ft. per sec. minimum veloc- 
ity at normal rating with saturated steam and 
75 ft. per sec. with 100-deg. to 150-deg. super- 
heat. Where steam turbines are used as auxil- 
iaries, velocities of 150 ft. per sec. and with 
reciprocating engines half this velocity should be 
used. Auxiliary exhaust piping should be pro- 
portioned for 150 to 200 ft. per sec. It is best 
not to try to follow general rules in laying out 
steam piping. 

In the past, engineers have laid too much 
stress on pressure drops and not enough on 
radiation losses. For example, a 6-in. pipe car- 
rying 30,000 lbs. of saturated steam per hour at 
200 lbs. gauge will have a pressure drop of 1.44 
Ibs. per 100 ft. of length and a radiation loss of 
27,571 B.t.u. per hour. An 8-in. pipe carrying 
the same quantity at the same pressure would 
have a pressure drop of 0.29 lbs. per 100 ft. of 
length and would radiate 34,531 B.t.u. per hour. 
Assuming that the same pressure was wanted at 
the end of the 1oo-ft. line, the boiler pressure in 
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the case of the 6-in. pipe would have to be raised 
1.15 lbs. In doing this 3300 B.t.u. would be 
added to the steam. Assuming for a moment 
that, as a result of the drop in pressure, the 3300 
B.t.u.. were lost, the net gain by the use of the 
6-in. pipe is 3760 B.t.u. As a matter of fact, 
there is no loss of energy due to a drop in pres- 
sure, for the work of overcoming the friction is 
converted into heat and is taken up by the steam. 
On this well-known principle is based the throt 
tling calorimeter. It should also be pointed ott 
that the 6-in. pipe will cost 25% less than the 
8-in. pipe. 
PROPER SPACING OF BOILERS. 


Where boiler units are 800 hp. or larger they 
should be set single wherever coal is used as 
fuel. Where oil or gas is used there is no objec- 
tion to battery settings up to 1000 hp. The width 
of the alleys between settings will depend on the 
character of the fuel and size of the unit. Where 
oil or gas is used, 4-ft. alleys are sufficient, irre- 
spective of the size of the boilers. Where stokers 
with rear end cleaning are used, alleys of 6 to 
10 ft. are suitable, depending on the width cf 
the setting. The alleys should be proportioned 
so that a fireman can reach clear across the dump 
grates. Where side-cleaning stokers are used 
alleys of 4 ft. are sufficient, provided the boilers 
are equipped with mechanical soot blowers. 

In choosing forced-draft fans for underfeed 
stokers, a fan with a steep pressure characteristic 
should be selected. For example, when the re- 
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sistance through a fuel bed is high, due to ash or 
too heavy fuel bed, so that the quantity of air is 
cut down, a fan whose static pressure will rise 
rapidly with a falling off in volume is the-ideal 
fan. As to capacity, a fan should be selected for 


the highest efficiency under normal operating 


conditions based on 230 cu. ft. of air per minute 
per pound of coal burned, and at the static pres- 
sure corresponding to the normal fuel burning 
rate. Fans so selected will usually take care of 
required overloads. If such is not the case, it is 
better to install additional fans rather than try 
to choose fans to operate through such wide 
range of conditions. In providing fan capacity 
for peak loads, it is not necessary to allow 230 
cu. ft. of air per minute per pound of coal 
burned. This figure takes into account duct 
leakage and poor furnace conditions. At peaks 
the duct leakage is very little more than under 
normal conditions and the fires will have to oper- 
ate at minimum excess air so 200 cu. ft. is plenty 
to allow at peak load. 


FrEEp-WaATER HEATERS. 


Generally speaking, heaters are too small. They 
should be chosen for peak conditions. In other 
words, if the average load is 6000 hp., with 
peaks of 10,000 hp., a 10,000-hp. heater should be 
installed. The open type is usually the best for 
all conditions. Where open heaters are used 
they should be elevated above the pumps to give 
sufficient head to prevent pumps losing their suc- 
tion. With 212-deg. water, heaters should be Io 
to 15 ft. above pump suctions. The velocity of 
water in suction lines should not exceed 200 ft. 
per min. and in feed lines the velocity should not 
exceed 500 ft. per min. 


Stack SIZES. 


In designing stacks the height should be deter- 
mined by the intensity of draft required. Any 
responsible boiler builder can give the draft loss 
through his boiler for various quantities of gases 
passing through it, and also the probable tempera- 
tures of escaping gases. Assuming a maximum 
rating at which it is desired to operate, find the 
draft loss through the setting. To this loss add 
the loss through the flues, which will be approxi- 
nately 1 in. per 100 ft. of length, plus 0.05 for 
each right-angle turn. The sum will be the draft 
required at the entrance of the flue into the 
stack. With temperature of the gases and out- 
side air, the height of stack may be determined to 
give the intensity of draft required, allowing the 
same friction loss as in flues. Flues should be 
proportioned on the basis of 35 sq. ft. per 1000 
rated hp., and the cross-sectional area of a round 
stack may be 20% less than the combined area of 
the flues emptying into it. Flues should be as 
short and free from turns as possible. Where 
drafts are desired requiring stacks of a greater 
height than 300 ft., induced-draft fans are cheap- 
er. Such will be the case where economizers are 
installed in connection with boilers burning coal 


RECORDING INSTRUMENTS. 


Every large plant should have reliable appa- 
ratus for keeping the following records: 

The total amount of water evaporated; the 
temperature at which the water enters and leaves 
the heater ; the temperature of the water entering 
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and leaving the economizers ; the temperature and 
pressure of the steam; the quantity of fuel used, 
and if oil is used as fuel, the temperature of the 
oil entering and leaving the heaters. 





NAVY MEN MAKE A STUDY OF WEST- 
INGHOUSE METHODS. 


A study of manufacturing methods, with spe- 
cial attention to marine apparatus in the process 
of construction, was recently undertaken by 
eight lieutenant-commanders and one _ senior- 
grade lieutenant of the United States, who spent 
a week in the plant of the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, Pa., for 
this purpose. Besides the inspection visit 








Navy Men Who Spent Week at Westinghouse Plant. 


through the plant, lectures were given to the 
navy men by a number of engineers of the West- 
inghouse company. The work which these men 
are doing is in connection with post-graduate 
work for a master’s degree in engineering from 
the United States Naval Academy at Annapolis, 
Md. In the photograph, reading from left to 
right, standing, are: Lt.-Coms. B. B. Ralston, 
W. G. Malloy, J. R. Redman, H. H. Little and 
P. H. Dunbar. Bottom row, left to right, Lt.- 
Coms. H. L. White, S. G. Wamble, Roy ner 
and Lt. L. J. Stecker. 





MODERN POWER PLANT WITH STEAM 
AUXILIARIES. 





Paper Read Before Station Operating Committee of 
Ohic Electric Light Association, and Relating 
to Plant With Mixed-Pressure Turbines. 


By C. D. ZIMMERMAN, 
Assistant Efficiency Engineer, Cleveland Electric Illu- 
minating Co. 

The features of a steam power plant which de- 
termine its water-rate performance are the pres- 
sure and superheat of the steam, the efficiency of 
the main units, the vacuum and the character of 
the auxiliary power. After the power plant is 
built it often diverges from the straight and nar- 
row path of efficiency, and functions in a manner 
different from what specifications called for. The 
features of design and an analysis of the actual 
performance of a power plant which was de- 
signed to operate at between 18 and 20% thermal 
efficiency, and which actually came within range 
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of the lower figure, is therefore interesting and 
instructive. The boiler room design will be only 
lightly touched upon as it is generally known 
that an up-to-date boiler equipment with econo- 
mizers can be operated at 80% efficiency, or bet- 
ter, depending on the character of the load. 

The steam pressure of the plant is 250 lbs. per 
sq. in. and the superheat is 250 deg. F. The boil- 
ers are units of 1140-boiler hp. capacity, and are 
capable of operating at 400% of rating, giving 
about 10 kw. per boiler hp. due to the large 
grate area. The ratio of heating surface to grate 
area is only 27.3 to 1. Cast-iron economizers are 
used and add about 5.5% to the boiler efficiency. 

Auxiliaries aré all steam turbine driven with 
the exception of the exciters and the induced- 
draft fans which are motor driven. The auxil- 
iary units per turbine include two_hot-well 
pumps, one air pump and two circulating-water 
pumps. The remaining steam-turbine auxiliaries 
are the forced-draft fans, the boiler-feed pumps 
and-the stoker turbines. The steam auxiliaries 
maintain an exhaust pressure of from 2 to 3 lbs., 
the surplus exhaust, over that required to heat 
the feed water to 215 deg. F., is fed into the 
tenth stage of the main units. The make-up 
water is evaporated, the heat supply being high 
pressure steam, and the output of the evaporators 
is put into the feed-water heaters as steam at a 
pressure of 3 lbs. per sq. in. 

The water rate of the steam auxiliaries, in- 
cluding the evaporators since they also take high 
pressure steam and exhaust into the feed-water 
heaters, is high and does not vary in direct pro- 
portion to the load. The approximate variation 
is given in an accompanying table. 
~ 
TABLE SHOWING VARIATIONS OF AUXILIARY WA- 

TER RATE WITH VARYING STATION LOAD. 


Water rate of auxiliaries 
in per cent of 
total water rate. 
22.0% 
% 16.0% 
%, 13.0% 
1 11.5% 


Plant capacity. 


Y% 


At all loads below 85% of the plant capacity 
there is a surplus of exhaust steam.over that re- 


quired to heat the feed water to 215 deg. F., and’ 


this surplus is automatically fed into the tenth 
stage of the main turbines through constant- 
pressure valves. At one-quarter plant capacity 
this surplus is 8.7% of the total turbine steam, 
at one-half capacity it is 3.3% and at three- 
quarter capacity it is only a fraction of 1%. The 
Rankine efficiency of this steam in the low-pres- 
sure stages of the turbine is fairly high, each 
pound of exhaust steam supplied to the turbine 
decreasing the amount of high-pressure steam 
required by 0.45 Ib. It is not as efficient at high 
loads as at low loads on the turbine, but at high 
loads there is only a very small amount fed to 
the turbine so that the efficiency of the turbine 
as a whole is high over a wide range of load. 
Tests in which the high-pressure steam and ex- 
haust steam to the turbine were measured showed 
an overall Rankine. efficiency. of 74%.. Due to 
the fact that the surplus exhaust steam does work 
in the main turbines, an increase in the steam 
consumption of the auxiliaries is partly offset by 
a decrease in the high-pressure steam required 
by the main turbines. In fact, an increase of 
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50% in the auxiliary rate only increases the total 
water rate by 4%. The Rankine efficiency of 
the steam auxiliaries varies between 40 and 50% 
depending on the size and speed of the unit. This 
is arrived at theoretically since the pressure and 
temperature of both the inlet and exhaust steam 
are known, and 5% can be allowed for mechani- 
cal friction. 

The greatest departure from calculated per- 
formance in the plant is found in the evapora- 
tors. As originally installed and operated this 
would have been an impractical installation, but 
extensive changes brought about the production 
of pure water and the specified rating. The 
labor charge for operation and cleaning is high, 
and the cost of evaporating water (exclusive of 
labor) is $0.12 per 1000 lbs. The evaporators 
produce 1.35 Ibs. of water for each pound of 
high-pressure steam used, but this figure could 
be brought up to 1.7 by certain changes in design. 
An increase of 4% in make-up increases the 
total. water rate by 6%, that is, if the make-up 
percentage increased from 5 to 9%, the new 
water rate would be 1.06 times the former water 
rate. It is therefore far more important to keep 
the make-up rate as low as possible in this plant 
than in plants that have no evaporators. 

One of the main sources of loss in this plant 
are high make-up rate and an increased steam 
consumption of the auxiliaries over that origin- 
ally planned for. High make-up rate is due to 
the extensive piping required by steam auxil- 
iaries, the high pressure and temperature of the 
steam and frequent no load periods. An average 
of 0.8 lbs. of steam per kw-hr. is used by the 
evaporator plant. 

A combination of electric drive for the auxil- 
jaries and some system of heating the feed water 
to 210 deg. F. (either by bleeder turbines or by 
a house-service turbine unit) would make a 
saving at all loads below 85% plant capacity. At 
one-third plant capacity this change would reduce 
the present coal rate by 1.5%. Electric drive for 
the auxiliaries would also make possible a mate- 
rial reduction in make-up water since the length 
of piping and number of valves would be greatly 
reduced and, as brought out above, the reduction 
of make-up in this plant reduces the total water 
rate much more than in plants which do not have 
evaporators. 

The high efficiency of the plant is due princi- 
pally to two things: first, the low-water rate of 
the main turbines which is made possible by the 
high steam pressure and superheat and the low 
vacuum; and second, an efficient boiler room in- 


stallation. 





CONFERENCE CLUB WILL HOLD IN- 
FORMAL MEETING. ; 


Announcement is made by the Conference 
Club that‘an informal gathering: will be held at 
White Sulphur Springs, W. Va., on Sept. 30, 
Oct. 1-2, and many electrical supply jobbers and 
contractors of its membership will ‘attend. A 
general discussion of matters of policy and) pro- 
cedure in connection with the plan suggested at 
the meeting of the club in New York last Janu- 
ary, to set up the electrical conference for the .. 


entire iridustry, will take . place. 


- 
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Tending to Export Business 


Reports are current, indicating that foreign 
buyers of electrical goods manufactured in the 
United States are complaining not only of long- 
time deliveries but of broken shipping promises. 
The American trade commissioner at Johannes- 
burg, South Africa, says dealers in American 
electrical goods in that city are unable to get 
orders filled, that some of them have had goods 
on order for 12 months and still have no definite 
promise of delivery. The South African dealers 
seem to be of the opinion that American manu- 
facturers are devoting all of their attention to 
the domestic market and that they have tied up 
their output for long periods without giving a 
thought to agents and customers thousands of 
miles away who may be entirely out of goods. 

Such impressions grow out of lack of know- 
ledge of conditions and out of misunderstand- 
ings - resulting” from that lack -of knowledge. 
There may be some basis for the belief that 


American manufacturers are intentionally slight- - 


ing foreign customers, but it must, of necessity, 
be in isolated cases.. No manufacturer seeks 
orders he cannot fill, realizing that a delayed 
shipment is a detriment to future trade hard to 
overcome. Profit is in goods shipped, not in 
taking orders. 

It is evident that foreigners are not aware of 
the abnormal manufacturing conditions that ex- 
ist in this country,-of the scarcity of raw 
materials, of labor difficulties, of curtailed trans- 
portation facilities, and of the efforts used by 
manufacturers to speed up production. These 
are the reasons why it. is impossible, in some 
quarters, to even meet domestic let alone foreign 
demand. Still, these are our troubles, with 
which the buyer is little concerned. What he 
wants is goods, not broken shipping promises. . 

In an appeal to electrical manufacturers, Dr. 
R. S. MacElwee, director of the United States 
Bureau of Foreign and Domestic Commerce, is 
urging that special effort be made to fill foreign 
orders. If they do not, he says, much harm will 
result to American business not only in the elec- 
trical trade but in other lines as well. Indiffer- 
ence to the needs of foreign customers in one 
line. of: goods readily affects the sale of other 
American products in the same’ section. Some 
manufacturers do not appreciate the importance - 
of the subject and do not seem to realize the 
national harm which may result, he concludes.’ 


Looking. at foreign trade as a necessary ad- 
junct to the development of American industry, 
it will be well to eliminate legitimate causes for 
complaint as well as any impression that Amer- 
icans are indifferent to the possibilities of and 
the benefits to be derived from foreign trade. 





Regulation of Public Utilities 


That regulation of utilities is beneficial to the 
public and to the utility regulated, provided such 
regulation is based on real facts, has long been 
conceded by keen observers. Regulation which 
takes, or attempts to take, service from a utility 
without paying all the costs of that service can- 
not be truly called regulation, but, rather, must 
be called confiscation or worse. A utility which 
is not compensated for its service cannot con- 
tinue to function any more than an underfed 
man can continue to work or a motor continue 
to carry its load with an insufficient power 
supply. 

Neither can regulation take an undue compen- 
sation from the public. Overcharges for service 
invariably result in adoption of substitutes in one 
form or another, and the ultimate failure of the 
inefficient or unreasonable utility company. 
Only by honest and thorough analysis of ‘the - 
many factors entering into the costs of service 
can a proper basis of regulated rates be estab- 
lished. The creation of new wealth and the 
changing ideals of the people create a constant 
change in the intrinsic values of money, and it 
is consequently impossible to establish a fixed 
rate of compensation for any service that will 
surely be equitable over a long period of time. 

A clearcut analysis, by W. J. Hagenah, of 
many phases of the regulation problem appea.s 
on other pages of this issue. Mr. Hagenah is 
well fitted to discuss this problem, having served 
on the Wisconsin Railroad Commission and hav- 
ing been intimately associated with utility prob- 
lems for many years. Every owner, manager 
and employe of every utility company should 
study and iinderstand the various features of 
regulation, and should stand ready and. willing 
at all times to aid in teaching the general public 
the truth about utilities. Articles like this one 


by Mr. Hagenah are.entirely too few in number, 

and those available ‘ate too seldom read. - Any- 
utility employe, ‘dealer, contractor or consumer. 
of utility products will find the time well spent 
in reading this analysis. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 








JOBBERS OF ATLANTIC DIVISION TO 
MEET IN PHILADELPHIA. 





Business Situation and Outlook Among Topics Be- 
fore Meeting of Atlantic Division of Electrical 
Supply Jobbers Association. 


The program for the meeting of the Atlantic 
Division of the Electrical Supply Jobbers Asso- 
ciation, to be held at the Bellevue-Stratford Ho- 
tel, Philadelphia, Sept. 23, indicates that two 
busy sessions will be concerned to a great extent 
with analyses of present business conditions and 
the outlook for the future. 

Addresses at the morning session will include: 
“The Marsh Patent, Its History and Effect on 
the Electrical Heating and Cooking Device Situ- 
ation,” by C. A. Payne, General Electric Co., 
Schenectady, N. Y., and “How Can the Manu- 
facturer Co-operate to Increase the Stock Turn- 
over of His Distributers?” by W. B. Pierce, Edi- 
son Electric Appliance Co., New York City. 
Ainslie A. Gray, publicity counsel for the asso- 
ciation, will present the advertising plan of the 
publicity committee. 

Raymond Marsh, Syracuse Washing Machine 
Corp., will speak on “Merchandising of Elec- 
trical Clothes Washing Machines and the Out- 
look in That Industry,” at the afternoon session. 
He will be followed by T. H. West, Philadelphia 
Electric Co., who will speak on “The Business 
Situation from a Financial Standpoint and the 
Prospects for the Future,” and E. W. Rockafel- 
low, Western Electric Co., New York City, on 
“Some Things the Electrical Jobbers Association 
Might Undertake to Accomplish.” 

A. M. Little is chairman, and. E. Donald 
Tolles, 52 Broadway, New York City, is secre- 
tary of the division. 





EDISON ILLUMINATING COMPANIES 
MEET THIS WEEK. 





Power Station and Distribution System Problems 
_.-ce ve Ccns'deration at Thirty-Ninth Con- 
venticn of Association. 


The convention of the Association of Edison 
Illuminating Companies, presided over by Walter 
H. Johnson, Philadelphia, was held this week at 
New London, Conn. Tuesday morning’s session 
opened with the usual routine reports, followed 
by a paper on “Storage-Battery Practice in Cen- 
tral-Station Service,” by J. Lester Woodbridge. 
The evening session was devoted to the report 
of the committee on steam turbines and gener- 
ators, an address by E. W. Rice, Jr:, on “Turbine 
Characteristics,” and a paper on “Problems of 
Synchronous Operation Arising from Use of 
Power-Limiting Reactors,” by C. P. Steinmetz. 
A symposium on system troubles was the sub- 





ject of the Wednesday morning session, with in- 
troductory remarks by John W. Lieb, and a re- 
port of the committee on symposium by Philip 
Torchio, chairman. Troubles in generating sta- 
tions and on d-c. distribution systems was taken 
up by representatives from some of the larger 
cities in the East as well as from Chicago. The 
report of the lamp committee was presented by 
Chairman John W. Lieb at the evening session, 
followed by an address on “Central Station 
Financing” by H. M. Addinsell, of Harris, Forbes 
& Co., and a general discussion of the subject by 
leading men of the industry. A film entitled 
“Revelation” was shown by the General Elec- 
tric Co. 

Alex Dow, chairman of the committee on rates, 
presented his report on Thursday morning. A 
paper was read by C. J. Russell on “Commercial 
Aspects of Power-Factor, Its Measurement and 
Correction.” L. L. Elden and A. S. Knight 
opened the discussion by contributing remarks 
on the relation of power-factor to central-station 
rates. “Standard Methods of Handling Electric 
Welding and Furnace Loads” was the subject of 
a paper by C. F. Hirshfeld, who was followed by 
E. W. Lloyd with a paper on “Large Commer- 
cial Customer Problems.” The election of officers. 
on Tuesday evening concluded the business ses- 
sions, and also brought to a close the thirty-fifth 
annual meeting and the thirty-ninth convention 
of the association. 





NATIONAL SAFETY COUNCIL WILL 
CONVENE IN MILWAUKEE. 





Public Utilities Section of Annual Congress Will. 
Convene Sept. 28—Subjects Pertinent to Central 
Stations Will Be Discussed. 


The ninth annual safety congress of the Na- 
tional Safety Council will be held in Milwaukee 
on Sept. 27 to Oct. 1, and arrangements have. 
been made to have the meetings and exhibit at 
the Auditorium. Convention headquarters will 
be maintained at the Hotel Wisconsin. 

The Public Utilities Section will convene at 
9:30 a. m., Sept. 28. The personnel of this sec- 
tion consists of Wills Maclachlan, electrical en- 
gineer, Toronto, Can., chairman; Charles E. 
Morrison, general manager, Utilities Mutual In-. 
surance Co., New York City, vice-chairman; H. 
B. Harmer, Philadelphia Electric Co., secretary. 

At the first session the reports of the chair-. 
man, secretary and various committees will be: 
presented, and a nominating committee will be- 
appointed. Next in order will come the follow- 
ing addresses: “Hazards in Line Construction 
—Handling Poles, Erecting Poles, and Recon- 
struction of Old and Antiquated Lines,” by F. 
W. Fisher, employment and safety manager, - 
Rochester (N. Y.) Railway & Light Co. ; “Acci-~ 
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dent Hazards in Laying Conduit Underground,” 
by H. W. Lueck, Commonwealth Edison Co., 
Chicago; “Accident Hazards in Laying Gas 
Mains,” by R. S. Carter, superintendent, Malden 
& Melrose Gas Light Co., Malden, Mass. ; “Util- 
ity Accidents to the Public Prevented Through 
School Safety Education,” by Dr. E. George 
Payne, principal, Harris Teachers’ College, St. 
Louis. 

At the noon “get-together” luncheon the 
speakers will be A. W. Berresford, president 
American Institute of Electrical Engineers, and 
Martin J. Insull, president, National Electric 
Light Association. 

The sessions of Wednesday will be devoted 
to addresses on “Medical Service in Public Utili- 
ties,” by Dr. C. H. Lemon, Milwaukee Electric 
Light & Railway Co.; “Hazards in Building Ad- 
ditions to Power Plants—Protecting Operators 
and Equipment,” by W. H. Mulligan, Hydro- 
electric Power Commission of Ontario, Toronto; 

Accidents to Meter Readers and Other Em- 
ployes on Equipment Outside of the Company’s 
Premises,” by George Opp, safety engineer, De- 
troit Edison Co., who will cover the subject from 
the central-station standpoint, and F. A. Tewks- 
bury, claim department, Denver Gas & Electric 
Light Co., who will talk from the standpoint of 
the gas companies; “Fixing the Responsibility 
and Penalizing Those Responsible for Accidents 
and Awarding Those Showing Meritorious Ac- 
tion in Time of Accident,” by H. C. Lucas, Phil- 
adelphia Electric Co. 





NORTHWESTERN DIVISION, N.E.L.A., 
VOICES CO-OPERATION. 





Co-operation of Electrical Interests of Northwest 
Principal Theme Discussed—Plan Electric Ser- 
vice League to Promote Industry. 


The co-operation of the electrical interests of 
the Northwest was the principal topic discussed 
at the thirteenth annual convention of the North- 
western Geographic Division of the National 
Electric Light Association, held at the Daven- 
port Hotel, Spokane, Wash., Sept. 8 to 11. The 
subject was introduced by the Public Relations 
Section, which took up the report presented by 
R. W. Clark, chairman of the advisory commit- 
tee on co-operation of the electrical interests of 
the Northwest. The plan proposed contemplates 
the formation of the Northwest Electric Service 
League, to promote the growth of all branches 
of the industry, to create an advisory committee 
to be composed of persons representing the cen- 
tral-station companies, contractor-dealers, job- 
bers and manufacturers of Oregon, Washington, 
Idaho, Montana and Utah. It is proposed to 
create a working organization comprising a man- 
ager-secretary, office assistant and two field man- 
agers, to inaugurate a co-operative campaign in 
the interest of all branches of the industry. A 
plan of raising funds with which to carry on this 
work was outlined. After some discussion the 
committee’s report was adopted, and the execu- 
tive committee of the association was asked to 
put in effect the plans suggested. 

Charles A. Fleming, mayor of Spokane, ex- 
tended a cordial welcome to the visitors, follow- 
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ing which J. B. Fisken, president of the 
association, reviewed conditions that have pre- 


‘vailed in the electrical industry during the last 


year. He called special attention to the higher 
costs and lower efficiency of labor and the high 
costs of material, in the face of which the quality 
of electric service had been upheld at practically 
pre-war rates. Labor conditions, the speaker 
stated, were slowly improving, but relief from 
the heavy burdens of taxation was not yet in 
sight. Mr. Fisken referred to the lack of co- 
ordination in government departments and 
strongly indorsed the efforts to create a depart- 
ment of public works to handle all engineering 
and construction problems of the government. 

Municipally operated utilities to supply electric 
light and power. were discussed and the conclu- 
sion drawn was that the record made by them 
does not tend to strengthen their hold on com- 
munities which have tried them. Mr. Fisken 
urged the adoption of the plan of partly financing 
privately owned utilities by selling their securi- 
ties to citizens in the communities served. 

M. H. Aylesworth, executive manager of the 
National Electric Light Association, sent a tele- 
graphic message to the convention, which dealt 
with the problems confronting the utility com- 
panies of the Northwest. D. E. Harris, of the 
Pacific States Electric Co., San Francisco, who 
represented the Pacific Coast Geographic Divi- 
sion, said his organization sought the co-ordina- 
tion of the executive committee of the two 
sections. 

The need of commercial emphasis in central- 
station business was referred to in the report of 
the Commercial Section committee, presented by 
R. W. Clark, Puget Sound Power & Light Co., 
Seattle, chairman. The value of tying up to the 
commercial plans of the National Electric Light 
Association was also touched upon. The com- 
mittee considered that the central stations were 
entering on an era of constructive progress, and 
should be in a position to take advantage of im- 
proving conditions. 

The delegates at the noon luncheon on Sept. 8 
were addressed by Robert Sibley, San Francisco, 
who gave an outline of the hydroelectric devel- 
opment in the Pacific Coast states and the pos- 
sible potentiality of undeveloped water-power 
resources of that section, estimating that they 
represent 70% of the water power of the nation. 


STANDARDIZATION OF CENTRAL-STATION Ac- 
COUNTING METHODS. 


J. S. Simpson, Washington Water Power Co., 
Spokane, chairman of the Accounting Section, 
submitted a report which covered classification 
of accounts and accounting service to member 
companies, as well as other phases of the sub- 
ject. It showed how this department has ad- 
vanced to an important place in industrial affairs. 
The matter of the standardization of accounting 
for public utility companies was brought up by 
F. W. Brownell, Puget Sound Power & Light 
Co., which produced discussion by W. R. Put- 
nam, Idaho Power Co., Boise, and others. 

At the session of the Public Relations Section 
there was considerable discussion on the report 
of the advisory committee on the co-operation 
of the electrical interests of the Northwest. 
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A. C. McMicken, Portland Railway, Light & 
Power Co., said the four branches of the indus- 
try were not as well co-ordinated as they should 
be. John D. Strange, Pacific Power & Light Co., 
remarked that plans for co-operation need to be 
idealistic as well as practical, and the good re- 
sults will be indirect as well as direct. W. R. 


Putnam, Idaho Power Co., referred to the need. 


of educational work and said this should be 

extended to company employes, including cash- 

iers, meter readers, etc. He considered that one 

discourteous employe can upset much good work 

done. 

JoBBERS AND DEALERS EXPREss WILLINGNESS TO 
CO-OPERATE. 


An attitude favorable to co-operation with the 
three other branches was voiced by Mr. 
Meacham, Seattle, representing the contractor- 
-dealers. J. R. Tomlinson, Portland, also spoke 
for the latter branch, approving plans for the 
co-ordination of the four branches. He said 
there existed no opposition to the sale of appli- 
ances by central stations so long as fair prices 
were maintained: J. I. Colwell, Western Elec- 
tric Co., Seattle, speaking in behalf of the job- 
bers, expressed a readiness to enter into a 
co-operative campaign in the Northwest. 

D. E. Harris, Pacific States Electric Co., San 
Francisco, who took a conspicuous part in orig- 
inating the California plan of co-operation, said 
the result was to eliminate misunderstandings. 
He thought the electrical interests-of the North- 
west could not be developed without some such 
co-operative plan as that which has proved work- 
able in California. He emphasized the good 
policy of selling central-station securities in the 
communities served by companies; he also ‘ap- 
proved newspaper advertising, and advocated 
more thorough house-wiring. 

The inauguration of the co-operative plan in 
the Northwest was at the Seattle convention of 
the association a year ago, remarked O. B. Cold- 
well, Portland Railway, Light & Power Co., 
when the California idea was presented by a 
delegation from that state. The time, he said, 
is now ripe for bringing central stations, con- 
tractor-dealers, jobbers and manufacturers to- 
gether in the proposed movement. The essential 
thing to begin with is the co-ordination of the 
utility companies, to be followed by the dissem- 
ination of information to the public. 

Franklin T. Griffith, president of the Portland 
Railway, Light & Power Co., and vice-president 
of the National Electric Light Association, com- 
mented on the wide scope of the activities of 
the national association. One of them was the 
-working out of a standard of classification of 
accounts for utility companies. Another, soon 
to be inaugurated, was the preparation of a series 
of brief articles defining electrical terms for the 
information of patrons. Mr. Griffith, as a mem- 
ber of the national committee on water-power 
development, recently visited Washington, D. C., 
to confer with the Water Power Commission. 
He said a feeling of confidence was being -estab- 
lished and realized that the West was well ad- 
vanced. in co-operative work.. With such. con- 
ditions existing he said the utility comparties can 
bui'd up and maintain their physical and financial 
structures. - 
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A paper on “Problems of Pole Preservation” 
was read by W. M. Leavitt, secretary of the 
Western Cedar Pole Preservers, which operates 
a pole-treatment plant at Sand Point, Ida. Mr. 
Leavitt described the latest method of butt treat- 
ment applied to power-line and telephone poles, 
and stated that their investigations had been in 
co-ordination with those of the Forestry Depart- 
ment. 

George E. Quinan, chief engineer of the Puget 
Sound Power & Light Co., Seattle, and chairman 
of the governing committee of the Hydroelectric 
and Technical Section, traced the steps that had 
been taken in the evolution of the technical sec- 
tion. The work of the committees had dealt. 
with overhead line work, safety codes, electrical 
apparatus, meters, prime movers, inductive in- 
terference and underground construction. 

F. D, Nims, manager of the Washington. Utili- 
ties Co., and chairman of the committee on elec- 
trical apparatus, presented the committee’s re- 


_ port, which took up experiences with reactors, 


grounding of neutrals of generator windings, 
armature failures, varnished cambric station 
cables, ‘600-volt synchronous converters, etc. 
Included, also, were comments on apparatus in 
actual use in the power plants of practically all 
the public utility companies of the Northwest. 
These comments, in some instances, were in the 
nature of criticisms of apparatus. 

In commenting on the report of the committee 
on meters, R. E. Thatcher, Puget Sound Power 
& Light Co., Seattle, said meter men were not all 
familiar with the limitations of meters and 
needed training. He thought there was a lack 
of unity among power companies as to rates for 
service, and advised co-operation of meter manu- 
facturers in getting a type that would serve on a 
basis of the highest economy. H. J. Gille, Puget 
Sound Power & Light Co., said no power com- 
pany can establish a unit for maximum demand. 
Relative to demand meters, he stated that the 
class of service must be considered, and the 
power-factor must be taken into account in mak- 
ing rates. | 

‘The report of the committee on prime movers 
was presented by H. R. Wakeman, Portland 
Railway, Light & Power Co. The questionnaires. 
received from subcommittees of the national 
committee related primarily:to the equipment of 
steam plants, and as the members of this com- 
mittee deal more with problems relating to hy- 
draulic generating units the report submitted was. 
a brief one. 


COMMITTEE ON INDUCTIVE INTERFERENCE RE- 
PoRTS ACTIVITIES. 


In the report of the committee on inductive 
interference, Mr. Quinan reviewed the more 
important phases of the subject, and said the 
committee’s investigations had of necessity been 
merged with the work of the national committee. 
The subject in its practical aspects calls for co- 
ordination among the telephone, télegraph and 
electric power companies. That it is a problem 
for co-operation was borne out by D. I. Cone, 
identified with'a San Francisco telephone com- 
pany, by W. D. Scott, Pacific Telephone & Tele- 
graph Co., Seattle, and others. S. C. Lindsay, 
engineer of the Puget Sound Power &-Light Co., 
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Seattle, said much of the fear and mystery re- 
garding electrolysis in connection with line oper- 
ating would vanish with co-operation and inves- 
tigation. 

An address was delivered by Dr. W. J. Hind- 
ley, Spokane, relating to national questions and 
the development of the natural resources of the 
Northwest. Robert Sibley, San Francisco, gave 
a non-technical description of the development 
of hydroelectric plants and the distribution o 
energy in the Western states. 

‘The report on overhead systems, presented and 
reviewed by R. M. Boykin, chairman, manager 
of the North Coast Power Co., Portland, Ore., 
took up methods of pole protection from brush 
and grass fires, mechanical methods of reinforc- 
ing poles by casting a reinforced concrete socket 
around the base of the pole, and preservative 
treatment of poles and crossarms. It dealt also 
with ground wires and insulators. A matter of 
great concern.to utility companies in Washington 
was touched upon in the report, which refers to 
a statute requiring all companies to make 
changes to comply with the specifications of this 
statute. It is estimated that the carrying out of 
this law virtually outlaws most of the existing 
line construction, and the reconstruction re- 
quired by it will cost the companies of the state 


a sum in excess of $1,000,000. Mr. Boykin ° 


characterized this act as bringing on an economic 
waste, and the opinion was expressed generally 
that an effort should be made to have the law 
repealed. 


UNDERGROUND CONSTRUCTION AND SAFETY 


Rutes Are DIscussen. 


The report of the committee on underground 
construction touched on the subject of safe oper- 
ating temperatures of cables, and stated that 
much interest centers in this because nearly all 
power companies are facing increased load con: 
ditions that demand working cables to the ulti- 
mate limit, or the purchase of new equipment 
as an alternative. Results of investigation of 
cable failures were also taken up. 

H. H. Schoolfield, Pacific Power & Light Co., 
submitted the report of the committee on safety 
rules, which related mainly to questions arising 
from the proposed revision of the National Elec- 
trical Safety Code by the United States Bureau 
of Standards. There was presented also a brief 
resume of the activities of the latter bureau in 
producing the safety code to be used in electrical 
construction. The final revision of the rules 
was reviewed and changes suggested. The 
committee’s report concluded with the assertion 
that problems in the various sections of the coun- 
try differ widely, and that the conferences with 
members of the national committee had resulted 
in a better understanding of conditions in the 
Northwest. 

A paper was read by A. C. McMicken, Port- 


land Railway, Light & Power Co., giving a re-- 


view of the 1920 report of the National Electric 
Light Association Electric Range Division at 
Pasadena last May. One of his deductions was 
that smaller meters, smaller transformers and 
‘smaller service wires than those used a few years 
ago can safely be used now without impairing 
the service or endangering the apparatus, and 
that this offsets the increased cost of serving 
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“energy in connection with the range business. 


He reported 65,000 electric ranges now in use in 
the United States, as against 8000 to 10,000 in 
1915, and said great plant expansion was now in 
process to manufacture electric ranges to meet 
present and anticipated demands. Electric water 
heating as handled by a subcommittee at Pasa- 
dena was also reviewed. This paper and. the 
facts brought out were discussed by P. H. Booth, 
Ontario, Cal., who believed the manufacturers 
will be able to meet all demands in the electric 
range trade during the next few years, and that 
they contemplated considerable national adver- 
tising in the future. Mr. Gill asserted that the 
need for advertising is among consumers, not 
among central stations and dealers. 

George L. Myers, Pacific Power & Light Co., 
Portland, Ore.,’read a paper on “Competition in 
the Public Utility Industry,” and “Successful 
Public Utility Management” was the subject of 
a paper presented by W. M. Hamilton, Portland 
Railway, Light & Power Co. 

The election of officers for the ensuing year 
resulted. as follows: President, Franklin T. 
Griffith, Portland Railway, Light & Power Co., 
Portland, Ore.; vice-presidents: George L. My- 
ers, Portland; N..W. Brockett, Seattle; W. R. 
Putnam, Boise; O’Dell McConnell, Helena, and 
S. R. Inch, Salt Lake City. R. M. Boykin, 
Portland, Ore., was chosen a member of the 
executive committee in place of O. B. Coldwell. 
The membership of that committee now stands 
as follows: R. M. Boykin, Portland, Ore.; P. 
A. Bertrand, Aberdeen, Wash.; H. J. Gille, 
Seattle, Wash.; H. L. Walther, Medford, Ore. ; 
John B. Fisken, Spokane, Wash.; W. R. Put- 
nam, Boise, Ida.; F. M. Kerr, Butte, Mont.; 
George L. Myers, Portland, Ore.; F. D. Nims, 
Seattle, Wash., and S. R. Inch, Sak Lake City, 
Utah. 





PLANS OUTLINED FOR ELECTRICAL 
CHRISTMAS CAMPAIGN. 





“Say Merry Christmas Electrically” Dominant Note 
of Campaign Approved at Executive Com- 
mittee Meeting of S. E, D. 


At the meeting of the executive committee of 
the Society for Electrical Development, held in 
the offices of the society, 522 Fifth avenue, New 
York City, on Sept. 10, Charles L. Edgar, chair- 
man, presiding, General Manager J. M. Wake- 


man reported that in accordance with the in- 


structions given him at the executive committee 
meeting July 16 he had addressed a letter to 


' manufacturers asking them to use their advertis- 


ing space to help the public utilities by enlisting 


- the moral and financial support of the communi- 


ties served by those utilities, and had received a 
number of letters assuring the society of the 
manufacturers’ endorsement and hearty sympa- 
thy with the suggestion. Some of the electrical 
journals have published articles giving the soci- . 
ety credit for its activity in this direction. and 
commending it as being a- movement for the 


_ benefit of the entire industry, because the pros- 
_ perity of the industry is based upon the success 


and prosperity of the central stations. 
Mr. Wakeman also reported that he had sent 
out a letter in accordance with the executive 
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committee’s instructions, asking manufacturers 
not to show appliances connected to lamp sockets 
unsuitable for such use, and not to show impos- 
sible combinations of appliances upon two-way 
plugs, etc. This letter has brought a number of 
replies from manufacturers and from central- 
station companies, promising their co-operation 
in the movement which, as one manufacturer de- 
scribes it, “makes for intelligent education of the 
user as to the most practical way to use electric 
household appliances.” 

Letters from members thanking the society 
for special services rendered and enthusiastically 
commending its activities were read, as was also 
a communication from the California Electrical 
Co-operative Campaign indicating that plans for 
co-operation of the society with the campaign 
are progressing favorably. 

A report was made upon the conference held 
August 5 between General Manager Wakeman 
and Statistician Theodore Dwight with M. H. 
Aylesworth, executive manager, and Fred W. 
Herbert, statistician of the National Electric 
Light Association, at which it was decided what 
Statistics and data should be collected by these 
two organizations for interchange. 

The society is launching its annual Electrical 
Christmas Campaign. This subject was also 
laid before the executive committee, which ap- 
proved of the plans outlined by the staff. The 
outstanding feature of the dealer helps to be 
supplied during this year’s drive will be a most 
attractive eight-color window display cutout. 
This display piece will feature the dominant idea 
or slogan of the campaign, “Say Merry Christ- 
mas Electrically.” Poster-stamps, attractive 
printed letters, advertising cuts and other selling 
helps will be supplied. The special campaign 
issue of the Monthly Sales Service, which will 
give full particulars of the drive, will be mailed 
to the industry about the middle of October. 

It was reported that John T. Kelly, who for- 
merly had charge of the publicity work of the 
society, has been re-engaged and is conducting 
the weekly editorial service to the daily news- 
papers. This service is in addition to the semi- 
monthly news items which have always been a 
feature of the society’s activities. 

Harrison T. Matthew, at one time Pacific 
Coast representative of the society, has also been 
re-engaged as special field representative. 

Besides Charles L. Edgar and J. M. Wake- 
man, there were present W. W. Freeman, presi- 
dent of the society; J. E. Montague, representing 
the central-station companies ; W. D. Steele, rep- 
resenting the manufacturers ; Fred Bissell, repre- 
senting the jobbers; James R. Strong, represent- 
ing the contractors, and J. Smieton, Jr., secre- 
tary-treasurer of the society. 





FUTURE MEETINGS OF THE A. I. E. E. 
ANNOUNCED. 


The first regular fall meeting of the American 
Institute of Electrical Engineers will be held in 
Philadelphia Oct. 8. The tentative program in- 
cludes an afternoon and evening session, with 
an informal subscription dinner between the ses- 
sions. Two papers will be presented at the aft- 
ernoon session, as follows: “Economic Study 
of Secondary Distribution,” by P. O. Reyneau 
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and H. P. Seelye, of the Detroit Edison Co.; 
“Electrical Demand Measurements,” by P. A. 
Borden, of the Ontario Power Commission. 
The evening session will be a special meeting to 
commemorate the one hundredth anniversary of 
the discoveries of Arago, Ampere, Davy and 
Oersted. The principal speakers will be Prof. 
Elihu Thomson and Prof. M. I. Pupin. A dem- 
onstration of some of the original experiments 
will be made. 

The November meeting of the institute will be 
held in Chicago on Nov. 12, under the auspices 
of the protective devices committee. D. W. 
Roper, chairman of the committee, will present 
a paper on the subject of lightning protection. 





RAILWAY AND UTILITIES COMMIS- 
SIONERS TO MEET. 


The National Association of Railway and 
Utilities Commissioners will hold its thirty-sec- 
ond annual convention on Nov. 9 to 12 at Wash- 
ington, D. C. The sessions will take place in 
the board room of the Interstate Commerce 
Commission, which has been placed at the dis- 
posal of the association for the convention 


period. 








COMING CONVENTIONS. 


Association of Iron and Steel Electrical Engineers. 
Annual convention, New York City, Sept. 20-24. Head- 
quarters, Pennsylvania Hotel. Secretary, John F. Kelly, 
Empire building, Pittsburgh, Pa. 

National Safety Council. Ninth annual safety con- 
gress, Auditorium, Milwaukee, Wis., Sept. 27-Oct. 1. 
Headquarters, Wisconsin Hotel. Secretary, S. J. 
Williams, 168 North Michigan avenue, Chicago. 

American Electrochemical Society. Annual conven- 
tion, Cleveland, Sept. 30-Oct. 2. Headquarters, Statler 
hotel. Secretary, Prof. Joseph W. Richards, Lehigh 
University, Bethlehem, Pa. 

Illuminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General secretary, Clarence 
L. Law, 29 West 39th street, New York City. 

National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-9. 
Headquarters, Southern Hotel. Secretary, W. H. Mor- 
‘ton, 110 West 40th street, New York City. 

Electric Furnace Association. Meeting at Ohio State 
University, Columbus, O., Oct. 6. Secretary, C. G. 
‘Schluederberg, Box 911, Pittsburgh, Pa. 

Empire State Gas and Electric Association. Annual 
convention, Utica, N. Y., Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, Grand Cen- 
tral Terminal building, New York City. 

American Institute of Electrical Engineers. First 
regular fall meeting, Philadelphia, Oct. 8. Secretary, 
F. L. Hutchinson, 33 West 39th street, New York City. 

American Electric Railway Association. Annual con- 
vention, Atlantic City, N. J., Oct. 11-15. 

National Association of Electrical Inspectors. Annual 
meeting, Philadelphia, Oct. 12-13. Secretary, W. L. 
Smith, Concord, Mass. 

International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

National Association of Railway and Utilities Com- 
missioners. Annual convention in the board room of 
the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12. 

American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City. j 

Electric Power Club. Fail meeting. Hot Springs, 
Va., Noy. 15-18. Headquarters, Homestead Hotel. Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 











September 18, 1920. 


ELECTRICAL REVIEW 








OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy —' 





jer 


ra 





SELECTION, OF FUSES A MATTER OF 
CONSIDERABLE IMPORTANCE. 





Oscillograph Curves Show Time of Interruption of 
Short-Circuit by Different Types 
of Fuses. 


The accompanying illustration shows in a def- 
inite way the different operating characteristics 
of two types of oil fuse cutouts. The desirabil- 
ity of a circuit’s opening without delay, when the 
current reaches a definite value, is well under- 
stood, but not many individuals have the oppor- 
tunity to study the exact performance of fuses 
at the time of failure. 

The upper two curves of the illustration show 
the current flowing through the cutout, and the 
voltage drop across it, during the time while the 
circuit is being opened by one type of fuse link. 
The lower two curves show the same factors for 
another type of link. The top line of the upper 
set of curves represents the voltage drop across 
the link. It will be noted, at the left end of the 
line, that the drop is practically zero. Following 
the line along to the right end of the illustration 
it will be noted that the voltage drop goes through 
a series of rapid oscillations (4000 cycles) and 
finally breaks out into a full sine wave of normal 
frequency when the circuit is completely opened. 
The current curve, just below this voltage curve, 
may be noted to act somewhat in harmony with 
it. The current curve is first quite steady, then 
is rather distorted and, finally, is interrupted com- 
pletely at the point where the voltage curve be- 
comes a full sine wave. It may be noted from 
the figures on the curve that the time for com- 
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plete interruption was 0.1557 sec. This may be 
checked out by counting the total number of 
cycles from the start to the finish of the break, 
the frequency being 60 cycles per sec. 

Examination of the lower two curves shows 
that, in this case, the circuit was interrupted in 
0.01679 sec., or in a single cycle. The upper 
curves were taken during the blowing of a stand- 
ard type of D & W oil-fuse-cutout link, and the 
lower curves were taken during the blowing of 
a reactive type of link of the same make. 





OUTDOOR SUBSTATION TO OPERATE 
ON 33,000 VOLTS. 





Both Oxide-Film and Electrolytic Lightning Arrest- 
ers Used in Rebuilding Old 
Substaticn. 


A new outdoor substation of modern design 
will soon be erected at Pontiac, Ill. Steel work 
will be provided for three 33,000-volt line sec- 
tions and one transformer section. The three 
lines will consist of the two incoming transmis- 
sion lines from Wilmington and Streator, IIl., 
and a line to Fairbury, Ill., supplying energy to 
the Central Illinois Public Service Co.’s system. 
The latter line will be the only one of the three 
at present to be equipped with an automatic 
outdoor-type oil switch arranged for remote con- 
trol from the switchboard of the generating sta- 
tion. This line will be provided with an oxide- 
film lightning arrester with fuse protection. The 
other two lines will be controlled by means of 
PM switches only, and will be provided with 
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Oscillograph Curves Showing How Different. Types of Fuse Links Perform While Blowing Out. 
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one set of electro!ytic arresters. The trans- 
former bank will consist of three 200-kv-a. out- 
door-type transformers, reducing the pressure 
from 33,000 volts to 2300 volts. 

This equipment will replace an existing set of 
three 150-kv-a. transformers, 
terminals of the substation will be carried into 
the generating station, which is used only in 
emergencies, and distributed to the various local 
2300-volt circuits. 





SUPERHEAT INCREASES STEAM 
ECONOMY OF ENGINE. 





Pipe and Cylinder Condensation Are Reduced and 
Engine Capacity Is Increased by 
Moderate Superheat. 


The benefits obtainable by the use of steam in 
a superheated condition are very great in many 
cases. The steam remains in a dry condition 
until all the superheat is lost. After leaving the 
superheater, and while passing through the steam 
lines on the way to the point where it is to be 
used, the heat lost by radiation from the piping 
does not cause the condensation of.a part of the 
steam into water, but instead this heat loss mere- 
ly causes a loss of a portion of the superheat. 
The steam, therefore, arrives at the engine or 
other point of use in a dry condition. The 
greatest saving from superheat is obtained in 
the engine cylinder. This saving results from 
the elimination of much of the losses due to cyl- 
inder condensation. Cylinder condensation is 
caused by the steam, on entering the cylinder, 
coming in contact with the relatively cool walls, 
and the heat lost in this way causes a shrinkage 
of volume by condensation. The average cylin- 
der condensation may vary from 20 to 40%. The 
volume of steam at 150 lbs. pressure is about 
169 times that of the water from which it was 
produced, consequently the space occupied in the 
cylinder by condensed steam is practically neg- 





? 


Fig. 1.—Chart Showing Steam Economy of Corliss Engine 
Operating on Saturated and Superheated Steam. 


ligible and the steam condensed must be replaced 
by new steam or a reduction in engine capacity 
will result. The extra steam-required-to make 
up the loss may amount to 25%-or more. —__ 
Sufficient superheat to give dry steam at en- 


The low-voltage . 


- characteristics of superheated steam. 
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gine cut-off is usually more than is found best 
for the equiprnent in the ordinary plant. Spe- 
cial engine valves, steam lines and fittings are 
required to handle the high-temperature steam. 
However, a moderate superheat saves much of 
the condensation and greatly improves the plant 
operating efficiency. The accompanying illustra- 
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Fig. 2.—Chart Showing Uniformity of Final Steam Tem- 
perature With a Foster Superheater. 


tions will serve to give an idea of some of the 
Fig. I 
shows the relative economy of operation of a Cor- 
liss engine operating on saturated and superheated 
steam. This particular engine was rated at 240 
hp., and was operated on a steam pressure of 
125 lbs. per sq. in. The engine ran at a speed of . 
200 r.p.m., and exhausted to atmosphere. The 
cylinder size was 16 ins. by 22 ins., and the super- 
heat varied from 74 to 133 deg. F. during the 
superheated-steam run. 

Fig. 2 shows various conditions obtaining in 
the generation and superheating of steam. It 
will be noted from the curves that the steam 
pressures and temperatures remain practically 
constant through wide variations in the gas tem- 
peratures and rate of steam generation by the 
boiler. This data was taken.in connection with 
a series of special tests made on a Foster super- 
heater. 


JET CONDENSERS USED WITH UNITS 
OF 45,000-KW. CAPACITY. | 


The Narragansett Electric Lighting Co., Provi- 
dence, R. I., has just ordered a duplicate unit of 
its Westinghouse 45,000-kw., two-element, cross- 
compound turbine-generator. This unit will be 
operated at 210-lbs. pressure, 125-deg. superheat 
and 28.5-ins. vacuum. The generator will be of 
the three-phase, 60-cycle type and will operate at 
11,000 volts. 

Twin-jet condensers, having a rating of 36,000 
g.p.m., will be installed in connection with the 
turbine. Condenser pumps will be driven 
through gears by steam turbines. -This installa- 
tion is particularly interesting because of the fact 
that the unit now installed is the largest gener- 
ating unit in the world which is equipped with 


jet condensers. 
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NEW APPLIANCES 






Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 
Now Being Placed on the Market 








Track Bond for Signal Service. 


' The signal bond recently placed on 
the market by The Ohio Brass Co., 
Mansfield, O., is of superior design and 
construction. As may be seen from the 
illustration, the bond is made of 


stranded wire and has a pressed-steel 
sleeve firmly attached to each end. This 
sleeve protects the ends of the bond 
and gives additional surface for_ weld- 
ing. The bond has a total — of 
seven inches and is made of No. 
S gauge copper strand. 


1Bé& 





Signal Bond Made of Stranded Copper. 


A number of installations of these 
bonds are said to have given excellent 
results in test and in service. One sec- 
tion of cinder-ballasted track 1000-ft. 
long was found to have a resistarice of 
only 0.035 ohms when equipped with 
these bonds. The manufacturer has 
prepared a booklet describing this equip- 
ment in detail. © 





Farm Lighting Plant Driven by 
Oil Engine. 

Because the engine will operate on 
thin crude oil, kerosene and low-grade 
fuel oil down to 28 degrees Baume, the 
farm lighting plant manufactured by 
the Petroleum Engine and Manufactur- 
ing Co. Insurance Exchange building, 
Chicago, is said to have very low op- 
erating cost. The unit will operate 
for four hours under normal conditions 
on a gallon of fuel oil, and a gallon 
of lubricating oil is sufficient for sev- 
eral weeks’ operation. 

The outfit consists of a 3-hp. ‘vertical 
engine, a 1.5-kw. Westinghouse generator 
and control panel, and a storage battery 
of ample capacity. As shown in the 
illustration, the engine and generator, 
flexibly coupled together, are mounted 
on a rigid castiron sub-base, and the 
control panel is mounted upon the gen- 
erator frame. Outstanding features of 
the engine are its extreme simplicity of 
construction, fuel economy and relia- 
bility. The usual electric ignition sys- 
tem and fuel-mixing valves are elimi- 
nated as the ignition of the fuel is 
caused by the heat of compression. 


The engine operates on a four-stroke 
cycle. 


A 2.75-gal. fuel tank is located in the 
base of the engine from where the fuel 
is pumped to a small compartment on 
top of the fuel ejector, and a needle 
valve mounted within the body of the 
fuel ejector allows just the correct 
amount of fuel to pass into the fuel 
cup. All excess fuel flows back 
through an overflow pipe to the fuel 
tank. 

Lubricating oil is contained in a basin 
in the engine base from which it is 
pumped to all bearings under a pres- 
sure of about 20 lbs. The oil returns 
to a pump through a strainer so that 
it may be used again. A lever on top 
of the engine is held upright by a 
spring when the engine is not operating. 
When the lever is in this position, the 
air-intake valve is open and the com- 
pression on the cylinder is relieved thus 
making the engine easy to crank. 
Cranking may be accomplished either by 
hand or by the generator acting as a 
motor and using energy from the stor- 
age batteries. To obtain a large start- 
ing torque, and not draw excessive cur- 
rent from the battery, thé 40-volt, 1100- 
r.p.m., d-c. shunt generator has a 
special series winding which enables it 
to act as a compound motor. 

The control panel is made of slate and 
has mounted on it a line switch, a start- 
ing switch, a stopping switch, and a 
switch to disconnect the battery from 
the generator so that the engine may 
be used for mechanical power purposes 
independent of the electric equipment. 
In addition to these four switches, the 
panel contains an ammeter, a field rheo- 





Lighting Set Driven 
Engine. 


by Oil-Burning 


stat, a clock controt for stopping the 
engine when the batteries have been 
fully charged, and a reverse-current re- 
lay to prevent the battery from dis- 








charging through the generator when 
the generator is not operating or when 
the generator voltage is lower than the 
voltage of the battery. 





Strainers for Water or Oil Line. 


Strainers are required on the suction 
and discharge lines of lubricating-oil, 
fuel-oil and quenching-oil systems for 
the removal of solid foreign material in 





G-R Strainer With Portion of the Shell 
Cut Away. 

suspension. Power plants which secure 

their raw water supply from _ such 

sources as rivers or lakes _ require 

strainers to prevent weeds, sticks, 


marine plants and small fish from en- 
tering pipe lines. 

For this purpose The Griscom-Rus- 
sell Co., 90 West street, New York, has 
placed on the market the G-R strainer 
shown in accompanying illustration 
The body is constructed of castiron, 
and the strainer basket of perforated 
sheet steel. The strainer basket is 
lined with wire mesh: when used on 
an oil line. The G-R strainer is of the 
single type, and may be installed either 
as a single unit, or as the G-R strainer 
set. This G-R strainer set consists of 
two strainers connected complete, in- 
cluding two 3-way valves and the neces- 
sary connecting elbows, unions and nip- 
ples. This set permits the cleaning of 
either of the two units without an inter- 
ruption of service. The manufacturers 
have published a bulletin, No. 168, de- 
scribing this apparatus. 





Four-in-One Testing Device. 


In order to save the repairman much 
time and labor, and at the same time 
supply him with several quite indis- 
pensable instruments, there has been 
developed and placed on the market by 
C. W. Eisenmann, Nebraska City, Neb., 
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the combination instrument here illus- 
trated. As shown in the illustration 
there are incorporated in the device a 
polarity indicator that does not have to 
be connected into the circuit tested, a 
compass that can be used in any posi- 
tion, a frequency meter with a range 
equal to a standard instrument, and an 
a-c. detector. 

It is claimed that this instrument is 
suitable for the location of grounds 











Front and Back Views of a Vest-Pocket 
Testing Instrument. 


and short-circuits without cutting or 
disconnecting the wires, and that it 
facilitates the exact location of faults 
in the connections and windings of 
motors and generators. The indications 
of the instrument are visual and conse- 
quently are unaffected by the noises that 
often interfere with devices giving in- 
dication by sound only. The device is 
small and convenient to carry, being 
about the size of a fountain pen. 


Portable Electric Blower. 


A portable electric blower, designed 
especially for blowing dust from mo- 
tors, generators and the like, has been 
placed on the market by the Clements 
Manufacturing Co., Chicago. The blow- 
er is made of aluminum and weighs 
but 6 Ibs. It is equipped with a frac- 
tional-horsepower motor which is direct- 
connected to a fan. The motor is made 
in three windings, one for use on 32- 
volt circuits, one for 110-volt circuits 
and one for 220-volt circuits. The 
aluminum housing which incloses the 
fan is formed into a carrying handle 
at one end and a nozzle at the other 
end. The air intake is covered with 
a screen to prevent the entrance of for- 
eign substances which might damage 
the fan blades. This screen is easily 
removed for cleaning by releasing four 
screws. The blower is made with 20 ft. 
of reinforced cable, cord switch and 
plug. The device: can be made with 
a flange threaded for 2-in. pipe on the 
intake. 


Coil-Winding Tension Device. 


A device for maintaining the correct 
tension on wire that is being wound 
into coils has recently been placed on 
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the market by the Belden Manufactur- 
ing Co., Chicago. It is especially suited 
to operate with small sizes of wire, and 
will take a spool the maximum measure- 
ments of which do not exceed 6 in. by 
3% in., with a %-in. hole. 

The spool is locked onto a removable 
spindle. Any variation in tension that 
may occur during starting, winding or 
stopping is automatically compensated 
for by means of a crosshead and sheave, 
which is mounted so that it is free to 
slide up and down upon two vertical 
guide rods. The sliding of the cross- 
head operates a cord running over a 
pulley, which is in turn connected to 
a spring attached to the brake lever. 
The contraction and relaxation of this 
spring, and of a corresponding spring 
on the other side of the lever, operates 
the brake rod and insures an even ten- 
sion on the wire at all times. The 
evenness of the tension prevents the 
wire from tangling or breaking, and 
allows the coils to be wound more com- 
pactly. 


Ground Clamp With Heavy 
Strap. 


A ground clamp with a particularly 
heavy strap is now being manufactured 
by Windman-Goldsmith, Inc., Perth 
Amboy, N. J. The clamp has recently 
been made to conform to the new re- 
quirements of the National Electrical 
Code by increasing the thickness of 
strap which is placed around the ground 
pipe. . This strap has round edges and 
is made of soft tinned copper. It has 
a longitudinal lug at one end with a 
triangular-shaped washer through which 
the holding screw passes. The washer 
is designed to make the clamp hug the 
pipe and to brace the lug into which 
the wire is soldered so that it cannot 
be easily broken off. a 


Self-Contained Electrolytic Light- 
ning Arrester. 


Mounting the transfer switch and 
gap structure on the tank top is one of 
the main features of the 1000 to 7500- 
volt type AK lightning arresters recently 
placed upon the market by the Westing- 
house Electric & Manufacturing Co., 
East Pittsburgh, Pa. This arrester is 
self-contained and of the indoor-mount- 
ing form. Transfer switch, horn gaps, 
charging resistance and short-circuiting 
devices are all located on the tank top. 
The tank and tray structure is the same 
as that of previous models of this ar- 
rester, the only difference in construc- 


Electrolytic Lighting Arrester for Indoor 
Mounting. 
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tion being the elimination of the wall 
mounting form of transfer switch and 
gap structure. 

The transfer switch is of the sliding- 
rod type, consisting of a rod with sec- 
tions of conducting and insulating ma- 
terials, operating through five self-align- 
ing contacts supported by the cover. 
Three middle contacts are insulated 
from the tank cover by porcelain pillar 
insulators, but the end contacts are con- 
nected directly to the tank top. through 
their metal supports and form a part 
of the. ground circuit. A ball handle 
with guard provides an easy method of 
operating the switch. 


Electrolytic Lightning Arrester With 
Auxiliary Equipment Attached. 


The horn gap, charging resistance and 
short-circuiting device are mounted on 
insulating bases located between _ bar- 
riers and on the tank top. Short-circuit- 
ing metal strips are carried by insulated 
supports attached to a shaft. The shaft 
or rod is operated by means of a rope 
or handle against a spring which nor- 
mally holds the short-circuiting device 
in the open position. 


Shapes of Stone-Duct 
Conduit. 


The Chicago Stone Conduit Co., Chi- 
cago, has recently brought out several 
new shapes of concrete conduit. One 
of these is a 12-in., 45-deg. elbow split 
lengthwise into two equal _ sections 
which are held. together by a band at 
the middle of the elbow. The straight 
splits, elbows and couplings are used 


Special 


’ mainly in generating stations and sub- 


stations for incasing cables. On ac- 
count of the fact that the two halves 
of a split duct are exactly similar, if 
they are broken apart or mixed up no 
matching will be necessary in putting 
them together again. Another of the 
new sections is a 16-in. length having 
a 3%-in. square opening at one end 
and a round opening at the other. This 
duct is used in joining old lines of 
sauare cross-section with new sections 
of a circular shape. 


“Link-Key” Chain Pliers. 


The Mayhew Tool Co., Williamstown, 
Mass., has placed on the market pliers 
particularly designed for opening and 
closing the links of the chains used on 
electric lighting fixtures. In closing a 
link it is placed in the grooves between 
the handles of the pliers which are then 
pressed together. To open a link the 
jaw of the pliers is slipped into the link 
and the pliers handles are again brought 
together until the link is spread. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








Sterling Washing Machine Co., De- 
Kalb, Ill, has completed the erection 
of its plant at that place. 

Ohio Electric & Controller Co., 
Cleveland, plans to erect a two-story 
addition to its plant, 38 by 110 ft. 


Electric Vacuum Cleaner Co., Cleve- 
land, has plans under way for a one- 
story addition to its plant, 65 by 80 
ft. 

Canadian General Electric Co. plans 
to erect a factory on the corner of 
Wallace and Ward avenues, Toronto, 
Ont. 

Fostoria Electric Co., Fostoria, O., 
is installing equipment in its new plant 
for the manufacture of electric fix- 
tures. 

Stromberg Electric Co., Chicago, 
has established an office at 803 Lex- 
ington building, Baltimore, in charge 
of C. F. Ressiguie. 


Marion Insulated Wire & Rubber 
Co., Marion, Ind., plans to erect a 
three-story and basement addition, 35 
by 60 ft., to its factory. 


Fryac Manufacturing Co., maker of 
the “Fryac” spark plug; Rockford, Ill. 
plans to erect four-story plant on 
Eighth street next spring. 

Voss Brothers Manufacturing Co., 
Davenport, Ia., is constructing a plant 
for the manufacture of a new type of 
motor-driven washing machine. 


Wellman-Seaver-Morgan Co., Cleve- 
land, has moved its New York city 
offices to new quarters in the Fifth 


Avenue Guaranty building, 522 Fifth - 


avenue, 


Norton Armature Works, Norton, 
Va., plans to install lathes and other 
machinery for electrical work to be 
conducted in a building just leased by 
the company. 

Wolf Electric Co., Columbus, O., 
which was recently incorporated with 
a capital of $50,000, is remodeling a 
building at 440 South High - street, 
which it will occupy. 


General Electric Co., West Lynn, 
Mass., has purchased the automobile 
gauge plant of Randall-Faichney, 76 
Atherton street, Roxbury, Mass., to- 
gether with a large power plant. 

Sunlite Products Co., Minneapolis, 
Minn., is acting as distributers in Min- 
nesota, Iowa, North Dakota and South 


Dakota of the Peerlite lighting fix- . 


tures manufactured by the Peerless 


Light Co. of Chicago. 


Economy Fuse & Manufacturing 
Co., 328 West Kinzie street, Chicago, 
announces that S. W. Fries has been 
appointed district sales manager for 
the Kansas City territory, with offices 
at 1205 Commerce building, Kansas 
City, Mo., succeeding R. P. Crawley, 
who has resigned. Mr. Fries has been 
connected with the Economy firm for 
a number of years, his service with the 
house being interrupted only by the 
time he devoted to service in France. 


Benjamin Electric Manufacturing 
Co., Chicago, has issued a booklet in 
the form of a panelboard message to 
the electrical industry, setting forth 
the merits of the Benjamin-Starrett 
panelboards and cabinets. 


Locomotive Superheater Co., 30 
Church street, New York City, has is- 
sued an 80-page handbook for engi- 
neers in which it has compiled for 
ready reference data most frequently 
desired by steam power plant  oper- 
ators. 

American Bosch Magneto Corp., 
Springfield, Mass., has become the ex- 
clusive selling agent of the starting, 
lighting, battery ignition system and 
other automotive accessories manu- 
factured by Gray & Davis, Inc., of 
Boston. 

Blaw-Knox Co., Pittsburgh, has is- 
sued catalog No. 21, which is devoted 
to “Prudential Steel Buildings.” The 
booklet gives a general idea of the de- 
sign and construction of such build- 
ings and their adaptability to various 
purposes. 

General Lead Batteries Co., 123 
West Fifty-sixth street, New York 
City, manufacturer of ‘electric bat- 
teries with plant on Lister avenue, 
Newark, has filed notice of increase 
in capital from $800,000 to $2,000,000 
for expansion. 


Ohio Municipal Equipment Co., Co- 
lumbus, O., recently incorporated with 
a capital of $1,000,000, will manufac- 
ture vacuum -street sweepers, for 
which purpose the plant of the C, B. 
Vacuum Street Cleaner Co. has been 
taken over and merged with the new 
firm. 

Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued leaflet No. 3485 describing a 
new 500-watt, 33-volt locomotive 
headlight turbine-generator unit. 
Photographs and line drawings are 
reproduced showing details of con- 
struction. 


National Lamp Works of General 
Electric Co., Nela Park, Cleveland, 
plans to establish in Indianapolis two 
plants with an annual manufacturing 
capacity of 160,000,000 automobile and 
incandescent lamps. The estimated 
cost of the buildings and equipment is 
$2,000,000. 


Valley Electric Co., 3157 South 
Kingshighway, St. Louis, which  re- 
cently purchased the St. Louis Elec- 
trical Works, has begun moving into 
its new buildings on South Kingshigh- 
way. The offices and automotive de- 
partments are in the new location, but 
all motor manufacturing is still being 
done at the old plant at 4060 Forest 
Park boulevard. It is the present in- 
tention of the company to keep the 
old factory building and devote it ex- 
clusively to the manufacture of its 


larger motors, and to manufacture 5 
hp. and smaller motors: in. the new 
buildings. 





Independent Pneumatic Tool Co., 
600 West Jackson boulevard, Chica- 
go, has issued circular No.. 33 describ- 
ing the Thor portable electric drill 
equipped with new pistol grip handle. 
There has also been distributed by 
the company catalog No. 11, which is 
devoted to the various Thor tools 
made for the trade. 


Ric-Wil Co., Cleveland, has issued 
the second number of a series of bulle- 
tins describing the “Ric-Wil” method 
and materials for preventing heat loss 
and the consequent results from pipes 
that run underground. The materials 
illustrated and described are primarily 
intended and recommended for pipes 
distributing steam, high or low pres- 
sure. Under certain conditions they 
may be used with satisfactory results 
for pipes distributing hot, water, oil, 
etc. 


Mutual Electric & Machine Co., De- 
troit, has discontinued its Wheeling 
(W. Va.) plant. The company recent- 
ly increased its capital stock for the 
purpose of erecting an addition to its 
Detroit plant which will increase the 
floor space by 40,000 sq. ft. A num- 
ber of heavy drawing presses and 
other equipment will be installed for 
the manufacture of  panelboards, 
switchboards, electrical power and 
light control and distributing appar- 
atus. 


Cutler-Hammer Manufacturing Co., 
of. Milwaukee, Wis., has issued a com- 
plimentary program folder featuring 
the Association of Iron and _ Steel 
Electrical Engineers’ convention to be 
held at the Pennsylvania Hotel, New 
York City, Sept. 20 to 24, for distri- 
bution at the meeting. Four pages of 
the folder are devoted to a list of the 
papers to be presented and _ subjects 
discussed; plan of exhibits, giving 
name of each exhibitor and booth ac- 
cupied; and a small map of a section 
of New York City, indicating the lo- 
cation of the main hotels, stores, thea- 
ters, etc. The Cutler-Hammer ex- 
hibit will occupy Booths Nos. 68 and 
69. 


F. W. Ballard & Co., Swetland 
building, Cleveland, has prepared in 
pamphlet form a report on street- 
lighting costs in the larger cities of 
the United States for 1920. Three 
pages of the report contain a list of 
the cities reported on, arranged alpha- 
betically by states and giving the 
population for 1910 and 1920, together 
with the page number in the report 
where the information on street-light- 
ing costs can be found. In the body 
of the report the cities are arranged 
according to population, and the fol- 
lowing data is given: Type of lamp, 
number of lamps, price per lamp per 
year, burning period and price of coal. 
The information is brought up to July 
1 and was secured direct from the offi- 
cials of the various cities and from 
the United States Census Bureau. 
The pamphlet sells for $2, 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 


Other Personal News of the Industry 








E. L. HoLMGREEN, JR, has taken 
a position with the Manitoba Power 
Commission, Winnipeg, Man. 

B. A. PLtimprToN has resigned as 
sales manager of the Locke Insulator 
Manufacturing Co., Victor, N. Y. D. H. 
Osborne is acting sales manager for the 
present. 

WiLtLt1AM MUELLER, formerly 
superintendent of the municipal electric 
plant at New Ulm, Minn., is now con- 
nected with the municipal electric plant 
at Watertown, S. D. 

A. A. STEWART has been appointed 
electrical engineer of the Pittsburgh 
Steel Products Co., Pittsburgh. He 
formerly held a similar position with 
the Illinois Steel .Co. at Gary, Ind. 

A. J. LAWRENCE, of the Northern 
Electric Co., Montreal, Que., has been 
visiting Chicago and other points re- 
cently in connection with the new ma- 
chine switching telephone system. 

WILLIAM Forp has left the valu- 
ation department of the Grand Trunk 
railway to take a position in the con- 
struction department of the Northern 
Electric Co., Shearer street, Montreal, 
Quebec. 

G. Sanrorp Davts is now con- 
nected with the consulting engineering 
firm of J. M. Robertson, Ltd., Corn- 
stine building, Montreal, Can. He was 


formerly district engineer of the Cana- - 


dian General Electric Co., Ltd. 


R. P. Crawtey has resigned his 
position as district sales manager for 
the Kansas City territory of the Econ- 
omy Fuse & Manufacturing Co., Chi- 
cago, to take over the active manage- 
ment of the Crawley Electric Co., 
Peoria, Ill. 


A. W. Dooce has been appointed 
production manager of the D. & W. 
Fuse Works of General Electric Co., 
Providence, R. I. He was formerly as- 
sistant production manager in the frac- 
tional-horsepower-motor department of 
the Lynn works. 


L. L. Myers, who has been the 
sales representative of the Burke Elec- 
tric Co. in the Cleveland territory for 
several vears, has been appointed gen- 
eral western sales manager of the com- 
pany, with headquarters in the Illimu- 
nating building, Cleveland. 


Grtorcrt M. BasForp, president 
of the Locomotive Feed Water Heater 
Co., New York City, has been appointed 
a trustee of the United Engineering So- 
ciety, to fill the yacancy caused by the 
death of E. Gibbon Spilsbury. whose 
term expires in January, 1923. Mr. Bas- 
ford was formerly a member of the 
Council of the Mechanical Engineers. 


Dr. E. F. Norturvup has been 
elected vice-president of the Aiax Elec- 
trothermic Corp., Trenton, N. J., manu- 
facturer of the Ajax-Northrup high- 
frequency induction furnaces. He has 
resigned his professorship at Princeton 
University in order to give his entire 
time to the Ajax interests. 


L. B. RitcuHte has been appointed 
general eastern sales manager for the 
Burke Electric Co., with headquarters 
at 30 Church street, New York City, 
where he has for some time been sales 
representative for the New York ter- 
ritory. 

Grorcret E. Lewis. who was 
elected president of the Michigan Sec- 
tion of the National Electric Light As- 
sociation at the annual convention held 





George E. Lewis. 


at Ottawa Beach last month, is a gradu- 
ete of the engineering department of 
the University of Michigan. During 
1909 he was with the S. Morgan Smith 
Water , Wheel Co., York, Pa., and in 
the following year he was employed by 
the Eastern Michigan Edison Co. as 
local superintendent at Ann Arbor, 
Mich., being promoted to division super- 
intendent of the same company in 1912. 
Mr. Lewis became superintendent of 
hvdraulic power plants of the Detroit 
Edison Co. in 1915, which position he 
now holds: He is also electrical engi- 
neer for Gardner S. Williams, consult- 
ing engineer, as well as a member of 
the American Institute of Electrical 
Engineers, being a past chairman of the 
Detroit-Ann Arbor. Section of the In- 
stitute. 

Pror. JoHN ROSENGREN, in- 
structor of naval architecture of the 
Chalmers Technical Institute, Gothen- 
borg, Sweden, is in this country study- 
ing the latest improvements in marine 
practices in various shipyards, indus- 
trial plants and colleges. On Aug. 20, 
he made his first visit .to the South 
Philadelphia works of the Westinghouse 
Electric & Manufacturing Co. He 
later visited the Hog Island Shipyard, 
the New York Shipbuilding Corp., at 
Camden and the Merchant Shipbuilding 
Corp. at Bristol. 








HARLEY HARRELD, Oklahoma 
City, has been placed in charge of the 
securities department of the Oklahoma 
Gas & Electric Co. at Enid, Okla. 

W. N. Ryerson, of the Great 
Northern Power Co., Duluth, Minn., 
represented the Duluth Rotary Club at 
the convention of the International Ro- 
tary Clubs held at Atlantic City, N. J., 
recently. 


G. M. W1.tut1AmMs has accepted a 
position as assistant professor of civil 
engineering at the University of Sas- 
katchewan. He was for a number of 
years connected with the United States 
Bureau of Standards as a specialist in 
cement investigations. 


CHARLES ORRIN FOSs was re- 
cently appointed a member of the New 
Brunswick Electric Power Commission 
and subsequently chosen chief engineer 
of that commission. He was born in 
Wentworth, N. H., March 20, 1850, and 
was educated at Dartmouth College, 
later engaging in general engineering 
work at Concord, N. H., with Charles 
C. Lund, under the firm name of Lund 
& Foss. In 1880, he was made chief 
engineer of the Texas Trunk railway, 
with headquarters at Dallas, Tex., and 
soon afterwards returned to Concord, 
where, upon the death of Mr. Lund, he 
became associated with F. A. Merrill 
under the firm name of Foss & Merrill, 
civil engineers. 

Patrick T. CAREY, who super- 
intended the installation of the present 
telephone system in China, has been 
decorated by the.Chinese government. 
Mr. Carey has been made a member of 
the Fifth Class of the Joy Ho, the 
Chinese Order of Merit, as a reward 
for his services. The medal signifying 
his membership in the order was pre- 
sented to him recently by Tseng Yu 
Chun, minister of communications. Mr. 
Carey, who is well known in American 
transmission circles, has been acting as 
instructor of telephony at the gov- 
ernment university ini Pekin since 1917. 
In addition he is superintendent of in- 
stallation of the China Electric Co., 
the Chinese subsidiary of the Western 
Electric Co. In 1909 Mr. Carey in- 
stalled the south and east exchanges 
in Pekin. These were the first com- 
mon-battery installations ever intro- 
duced into China. In 1912-he made 
additions to the service in Pekin and 
also erected exchanges at Tientsin and 
Tsinanfu. The equipment in all of 
these exchanges was exactly the sdme 
as that used in the latest American 
telephone systems. 


OBITUARY. 


Wriritram C. McKenna died sud- 
denly in his office in the Continental 
& Commercial Bank building, Chicago, 
Sept. 1, aged 34 vears. He was a mem- 
ber of the law firm of Cummins, Roe- 
mer, Flynn & McKenna, general counsel 
for the engineering firm of H. 
Byllesby & Co., Chicago. 
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EASTERN STATES. 


Brunswick, Me.—The Board of 
Directors, Bowdoin College, has filed 
plans for improvements and exten- 
sions in the power plant at the insti- 
tution to cost about $25,000. 


Brookline, Mass.——The New Eng-: 


land Telephone & Telegraph Co., 50 
Oliver street, Boston, has perfected 


plans for the erection of its proposed: 


telephone exchange at 39 Aspinwall 
avenue. 

Holyoke, Mass.—The New England 
Tire & Rubber Co. plans to erect 
power plant for general factory 
operation. 


Lee, Mass.—Electrical and mechan- 
ical equipment will be installed in the 
new one-story machine building, 65 x 
162 ft., to be erected at the local Co- 
lumbia mill of the Smith Paper Co. 

New Bedford, Mass.— The New 
Bedford Gas & Electric Co. has con- 
struction under way on its proposed 
four-story power plant on -Cannon 
street, estimated to cost in excess of 
$2, 000,000, with machinery. The Stone 
& Webster Co., 147 Milk street, Bos- 
ton, is engineer and contractor. 


South Hanover, Mass.—The R. C. 
Waterman Co. is installing new ma- 
chinery.in a factory being erected at 
that place. With a generator and mo- 
tors which are being made by the 
Westinghouse Electric & Manufactur- 
ing Co., power will be generated from 
the Waterman company’s water priv- 
ilege. 

Providence, R. I.—A number of tex- 
tile plants in the Pawtuxet Valley dis- 
trict have signed contracts with the 
Narragansett Electric Lighting Co. 
for electric power service for factory 
operation. These include the Cromp- 
ton Co., Warwick Mills, Hope Co., 
Phenix ce, and the Coventry Co. 

Providence, R. I—The Narragan- 
sett Electric Lighting Co.-has_ con- 
struction under way on a large ad- 
dition to its local electric generating 
plant to double the present capacity. 
A new 45,000 kw. turbo-generator will 
be installed, Westinghouse type, with 
considerable auxiliary machinery. The 
work is estimated to cost $1,000,000, 
_including equipment. Nicholas Stahl 
is engineer. 


Albany, N. Y.—Bids_ will be re- 
ceived for electric work for the Man- 
hattan State Hospital, Wards Island, 
N. Y., by the State Hospital Commis- 
sion. Address E. S. Elwood, secre- 
tary, Capitol, Albany. 

Buffalo, N. Y.—The _ International 
Railway Co., operating the local trac- 
tion system, has filed notice of in- 
crease in its capital to $17,500,000. 

Clifton Park, N. ¥Y.—The Adiron- 
dack Power & Light Corp. will con- 
struct. an electric light plant in the 
city. Address D. E. Peck, secretary, 
Schenectady, N. Y. 


De Ruyter, N. Y.—The 


proposed 


new electric. power plant to be erected 
by the Borough Council will be used 
for other than direct municipal serv- 
ice, it being planned to construct dis- 
tributing lines to reach other com- 
munities in this section. Application 
has been made to the Public Service 
Commission for permission to build 
the plant. Address J. Shaffer, 
president of the Borough Council. 


Dundee, N. Y.—The Dundee Elec- 
tric Lighting Plant is about to install 
between Penn Yan and Dundee an 11- 
mile 11,000-volt transmission line, and 
will purchase all material and equip- 
ment for the same, consisting of 
poles, cross arms, hardware,-No. 6 
bare copper, transformers, lightning 
arresters, etc. 

Long Island City, N. Y.—Electrical 
and mechanical equipment will be in-. 
stalled in the new ice-manufacturing 
and refrigerating plant to be construc- 
ted on Seventeenth avenue here, by 
Rubel Brothers, Inc., Glenmore ave- 
nue and Junius streets, Brooklyn. 

Malone, N. Y.—The Public Service 
Commission has granted permission 
to the Malone Light & Power Co. to 
issue bonds for $100,000, the proceeds 
from which are to be utilized for ex- 
tensions and improvements to electric 
plants and system. 

New York, N. Y.—Electric cranes, 
hoisting and conveying machinery will 
be installed on the proposed new piers 
to be constructed by the American 
Chain of Warehouses, Cleveland. A. 
H. Greeley, president, on Mill Basin, 
Jamaica Bay, Brooklyn. A _ proposi- 
tion has been tendered by the com- 
pany to the New York Dock Depart- 
ment, covering a lease of the property 
for a long term of years. The entire 
development is estimated to cost in 
excess of $25,000,000 

New York, N. Y.—The Cities Serv- 
ice Co., 60 Wall street, operated by 
Henry L. Doherty & Co., is planning 
extensive additions in its oil refining 
plant at Ponca City, Okla., to cost 
about $1,000,000, including "electrical 
and mechanical equipment. A _ large 
section of the plant will be re-con- 
structed, and the affiliated works at 
Independence, Kan., dismantled, with 
equipment removed to the Ponca City 
works. 

New. York, N. Y.—The Nassau & 
Suffolk Lighting Co., 149 Broadway, 
has been granted permission by the 
Public Service Commission to issue 
bonds for $436,000, the proceeds to be 
used for improvements and extensions 
in its electric power plant and system 
in Queens Borough. 

New York, N. Y.—Judge Julius M. 
Mayer, United States District Court, 
has granted the New York Railways 
Co., 165 Broadway, now operated by 
a receiver, permission to use a fund 
of $25,000 for extensions and improve- 
ments in its electrical department, in- 
cluding the installation of new equip- 
ment. 





New York, N. Y.—The New. York 
Telephone Co., 15 Dey street, has 
awarded a contract to the Tidewater 
Building Co., 16 East Thirty-third 
street, for the erection of an addition 
to its six-story exchange building at 
112-16 West Eighty-ninth street, to 
cost about $50,000. 

Niagara Falls, N. Y.—The United 
States Light & Heat Co.; has acquired 
property adjoining its local battery 
plant and is reported to be planning 
for the erection of an addition. The 
John N. Willys interests, Toledo, O., 
recently secured a large interest in 
this company. 

North Tonawanda, N. Y.—The Ton- 
awanda Power Co. has filed notice of 
increase in its capital from $2,000,000 
to $2,500,000. 

Bridgeton, N. J.—In_ connection 
with its proposed new local glass 
manufacturing plant, the Illinois Glass 
Co., Alton, Ill, will build a large 
power plant; the structure with ma- 
chinery will cost in excess of $200,000. 
Considerable other mechanical and 
electrical machinery will also be in- 
stalled in the producer department., 
Lehr building, and in other depart- 
ments. The entire plant is estimated 
to cost in excess of $3,000,000 

Camden, N. J.—The new power plant 
to be erected by the Victor Talking Ma- 
chine Co. will be 40 x 200 ft., and is 
estimated to cost in excess of $300,- 
000, including equipment. Plans for 
the structure have been filed. The 
White Construction Co., New York 
City, has the building contract. 

Dover, N. J.—The Richardson & 
Boynton Co., manufacturer of boilers, 
ranges, etc., will install considerable 
new electrical equipment at its local 
plant. It is proposed to replace form- 
er steam operation with electric 
power, and contract for service has 
been given to the New Jersey Power 
& Light Co. © 

Glassboro, N. J.—Plans have been 
completed by the State Board of Edu- 
cation, Treriton, N. J., for the erection 
of a three-story power plant at the 
State Normal School here. 138 by 200 
ft., to cost about $300,000, including 
equipment. 

Summit, N. J—The Commonwealth 
Electric Co. has been granted per- 
mission by the Board of Public Util- 
itv Commissioners to issue bonds for 
$60,000 and capital stock for $35,000. 
the proceeds to be used in part for 
proposed extensions and betterments 
in electric plant and system. 

Trenton, N. J—In connection with 
its new plant at Welland, Can., the 
Joseph Stokes Rubber Co.. Taylor 
and Webster streets, will build a new 
power plant for general works serv- 
ice. * 
Tuckerton, N. J.—The Radio Cor- 
poration of America, Woolworth 
buildine. New York Citv. has acquired 
the radio station here, formerly oper- 
ated by the Marconi Co. Plans are 
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under way for the erection of addi- 
tions to cost about $250,000; five ad- 
ditional poles with equipment will be 
installed. The J. G. White Engineer- 
ing Corp., 43 Exchange place, New 
York, City, will be in charge. 

West Orange, N. J.—Plans are be- 
ing prepared for a new power house 
at the electrical works of Thomas A. 
Edison, Inc. 

Allentown, Pa—The Allen Tire & 
Rubber Co. will build a power plant 
for general factory service in connec- 
tion with its new automobile tire 
manufacturing plant on Bachman ter- 
race. 

Franklin, Pa.—The Franklin Qual- 
ity Refining Co., has broken ground 
for the erection of a new power house 
at its local cil works, 40 by 50 ft., to 
cost about $80,000. 


Myerstown, Pa.—The Womelsdorf 
Myerstown & Lititz Transit & Light 
Co., recently organized in Delaware, 
has filed notice of intention to operate 
a light and power system in this dis- 
trict. 

Philadelphia, Pa.—The Philadelphia 
Electric Co. has filed plans for the 
erection of new conveyor system at 
its power plant at Beach and Palmer 
streets, to cost about $60,000. The 
Stone & Webster Engineering Co., 
New York City, has the contract. 


Philadelphia. Pa—The Ferguson 
Carpet Co. has filed plans for the 
erection of a new power plant at its 
factory at Rockland and _ Stenton 
streets. to be one-stoy. 40 by 75 ft. 
estimated to cost $25,000. 


Philadelphia, Pa—A new electric 
power plant for general operating 
service is to be built by H. O. Wil- 
bur & Sons, Inc., at its chocolate fac- 
tory at North Second and Third 
streets. The estimated cost of plant 
and equipment is $175,000. 

Philadelphia, Pa. — A _ one-story 
power plant to cost about $75,000, will 
be erected by John R. Evans & Co., 
419 Arch street, at its leather manu- 
facturing plant at Second and Erie 
streets, Camden, N. J. 


Philadelphia, Pa—The Dearnley 
Brothers Worsted Spinning Co., Main 
street, has completed plans and will 
soon take bids for the erection of a 
power plant at its works, 25 by 60 ft. 


Pottstown, Pa.—Electrical and me- 
chanical equipment, including motors, 
control apparatus, etc., will be instal- 
led by the Pottstown Gas & Water 
Co., in connection with extensions to 
its filtration plant. It is proposed to 
increase the capacity from 3,000,000 to 
4,500,000 gals. per day. 

Galax, Pa—Plans have been pre- 
pared by Prof. T. Seville, University 
of North Carolina, Chapel Hill, N. C., 
for the erection of a_ hydroelectric 
plant to develop 10,000 hp. A dam 60 
ft. high will be constructed. Address 
J. K. Caldwell, owner. 

Newport News, Va.—The Newport 
News and Hampton Railway, Gas & 


Electric Co. has sold stock amounting 


to $241,325 for repairs and improve- 
ments. Address J. N. Shanahan, 
president. 

Pamplin, Va.—The Jennings Tele- 
phone Co., recently organized with a 
capital of $5000, will construct a line 
between Pamplin and Red House, Va. 
Address Harry Jennings, president, 
Madisonville, Va. 
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Petersburg, Va. — Arrangements 
have been completed by the Chester- 
field Manufacturing Co. for the erec- 
ticn of an electric power plant on 
Swift Creek, to be used for textile mill 
operations. 

Canton, N. C.—Considerable_ elec- 
trical and mechanical equipment will 
be installed in the new paper and pulp 
mill to be built by the Champion Fib- 
er Co. at an estimated cost of $1,000,- 
000. 

Arlington, Ga.—Plans for the erec- 
tion of an electric power plant with a 
capacity of about 25,000 hp., on the 
Notchway river, near Larks Shoals, 
are being made by the Baker County 
Powcr Co. 

Eastman, Ga.—Plans for the erec- 
tion of a municipal electric light and 
power plant are being\considered by 
the city council. ss 


NORTH CENTRAL STATES. 


Cleveland, O.—The Cleveland Elec- 
tric Illuminating Co. plans the erec- 
tion of a one-story power plant, 45 by 
70 ft.,‘as an extension to its station at 
Madison avenue and West 65th street. 
The estimated cost is $75,000. 

Shelby, O.—The city council has un- 
der construction a resolution to- ex- 
pend $22,000 for a test of high-tension 
electric power in connection with the 
municipal lighting plant. 

Lansing, Mich.—The Citizens Tele- 
phone Co. will extend and improve its 
line. 

Port Huron, Mich.—Installation of 


boulevard lights on several streets of 
the city was authorized by the com- 


Address Commissioner 


mission. 
Boynton. 

River Rouge, Mich—The city has 
voted to sell its municipal lighting 
plant for $90,000 to the Detroit Edi- 
son Co. 

Saginaw, Mich—The Consumers’ 
Power Co. has launched a campaign 
through its territory in Michigan to 
sell preferred stock to be used for en- 
larging its electric and gas manufac- 
turing facilities. Address C. W. Tip- 
py, general manager. 


Sunfield, Mich.—Citizens have voted 
$13,000 for installing an electric light 
plant. The council will investigate 
the power station at the old mill site 
north of Sebewa Corners and_ if 
enough power can be developed at 
that point a wheel will be put in. If 
there is not enough power, oil en- 
gines will be installed. 

Anderson, Ind.—Plans have been 
prepared by Charles Brossman, 1503 
Merchants Bank building, Indianapo- 
lis, for the erection of $300,000 power 
plant for the city. Address Joseph 
Essington, city clerk. 

Hartford City, Ind.—A Delco light- 
ing and power products station will 
be opened here. Address the Deico 
Products Co. 

Newton, Ill.—Plans have been pre- 
pared by Fuller & Beard, engineers, 
Chemical building, St. Louis, for ex- 
tending and altering electric light 
plant. Address John Matheny, clerk, 
Newton. 

Savanna, Ill—The Peoples Gas & 
Electric Co. will erect transmission 
lines. and substation to cost $90,000. 
Address T. P. Bower, manager, 

Bemidji, Minn.—A contract has been 
let to the Naylor Electric Co. for in- 
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‘ stalling “white way” lighting system. 


The estimated cost is $32,595. Ad- 


dress George Stein, city clerk. 

Courtland, Minn.—The Courtland 
Electric Co. was recently incorpor- 
ated here and will give the village 
electric service within the next few 
weeks. 

Glyndon, Minn.—The village _has 
recently completed a high line to Dill- 
worth, Minn., purchasing current 
from the Fargo plant of the Northern 
States Power Co. 

Henderson, Minn.—A. B. Goodwin 
recently purchased the municipal elec- 
tric light plant at this place and is 
now constructing a high line to Ar- 
lington, Minn., where he will be serv- 
ed from the lines of the Northern 
States Power Co. 

Cedar Rapids, Ia—The city coun- 
cil has petitioned for authority to 
construct three electric lights on Oak 
hovlevard, between Bever and Mt. 
Vernon avenues. Address L. J. Zika, 
commissioner of streets. 


Cedar Rapids, Ia.—Officers of the 
Iowa Railway & Light Co. are mak- 
ing an effort to solve the coal prob- 
lem bv building water power plants. 
Col. W. G. Dows and the company 
will invest $7.000,000 in plants in var- 
ious parts of Iowa, and 12 or 15 plants 
will be erected to develop 15,000 kw. 
an hour to provide light and power to 
the cities, towns, villages and farm- 
ers in the section of the state in which 
the company operates. The company 
has purchased sites on the Cedar, Ma- 
quoketa, and Wapsie rivers. Central- 
station plants are planned at Maquo- 
keta, Anamosa and Cedar Rapids. 


Hopkinton, Ia.—Plans have been 
prepared by Holland, Ackerman & 


«Holland. engineer and architect, 122 


North Fourth street, Ann Arbor; 
Mich., for the erection of a $35,000 
hydroelectric power house for the 
Honkins Electric Light & Power Co. 
Address the president of the company 
or the architect at Ann Arbor. 


Stockport, Ia—The Van _ Buren 
Light & Power Co. has applied to the 
Railroad Commission of Iowa for per- 
mission to construct electric trans- 
mission lines to Farmington. Bona- 
parte, Keosauqua, Cantril and Milton. 

Mountain Grove, Mo.—A _ large 
water power site has been purchased 
by the Mountain Grove Creamery, Ice 
& Electric Co. near here, and will be 
developed to provide electric power 
for all industries. Creamery company 
will increase its capital from $150,000 
to $350,000. 

St. Louis, Mo.—Bowen Motor Rail- 
way Co., Title Guarantee building, 
will erect $385,000 factory and power 
house, plans for which have been pre- 
pared “by O. J. Popp, architect, Odd 
Fellows building. 

Wakeeney, Kan.—Bids were re- 
ceived this week for the construction 
of a power plant for the city. This in- 
cludes the furnishing of all material 
for the construction of the power 
plant building, coal bunkers and all 
concrete foundations for machinery; 
also engines, generators, exciters and 
either a new switchboard or the mov- 
ing of the present board and provid- 
ing the necessary additional equip- 
ment. Address H. F. Kline, mayor. 

Lincoln, Neb.—A contract has been 
let to the McGraw Electric Co. for 
electrolier system from cluster to 
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single lights. Address Theodore H. 
Berg, city clerk. 

Bonilla, S. D—W. E. Hulse & Co., 
architect, 320 Grain Exchange build- 
ing, Sioux City, Ia. has prepared 
plans for the erection of school for 
the Board of Education. Private light, 
water and sewer plants will be in- 
stalled. Address clerk of the Board 
of Education. 

Mt. Vernon, S. D.—The light plant 
was wrecked by an explosion, which 
caused damage of about $45,000. 


Sioux Falls, S. D.—-The city con- 
templates spending $175,000 for im- 
provements to its electric lighting 
system. 

Fargo, N. D.—The Farmers Light 
& Power Co. has been’ incorporated 
with a capital of $25,000. Address F. 
B. Messing. 

Selfridge, N. D.—The Havelock 
Lumber Co. is planning construction 
of telephone lines in Sioux county. 


SOUTH CENTRAL STATES. 


Middlesboro, Ky.—Mathel Coal Co. 
plans erection of a power plant at an 
estimated cost of $25,000. Address J. 
C. Hoskins, president. 


Centerville, Tenn—The borough 
council plans erection of municipal 
light and power plant, the cost to be 
defrayed by a bond issue to be voted 
on in the near future. 


Chattanooga, Tenn. — The Signal 
Mountain Coal Mining Co., recently 
incorporated with a capital of $2,150.- 
000, will extend railway and _ install 
electrical equipment, and also use hy- 
droetectric power. 


Fort Payne, Ala—The Wills Valley 
Light & Power Co. is being organized 
here with a capital of $60,000 for the 
purpose of operating a hydroelectric 
plant at Hughes mill on Wills creek, 
south of Fort Payne. -Address C. C. 
Appleton or E. W. Wade. 


Greensboro, Ala—The city will 
establish water and light system, 
bonds to the amount of $12,000 hav- 


ing been voted for this purpose. Ad- 
dress H. A. Taylor, mayor. 
Irvington, Ala. — The Irvington 


Public Utilities Co. has been organ- 
ized to establish telephone system and 
canning plant. Address J. N. Murry, 
president, Chicago, or R. A. Sleepy, 
secretary-treasurer, Irvington. 


Rogersville, Ala—The city’s elec- 
tric light plant was damaged by fire 
recently, causing a loss of $5000. 


Durant, Miss—The city council 
plans to enlarge the municipal power 
plant by installing new equipment to 
increase the generating capacity. 


Rayville, La—The town will im- 
prove and enlarge its electric light, 
power and water plants. An election 
will be held Sept. 21 to vote on the 
question of issuing bonds to the 
amount of $50,000. Address the 
mayor. 

Violet, La.—The Violet Ice & Elec- 
tric Co., has been incorporated with 
a capital of $50,000 to establishy-elec- 
tric light{plant. E..Vaught-~is presi- 
dent of the company, and T. Vaughn, 
secretary-treasurer. 

Purcell, Okla—The city will ‘im- 
prove its. electric light system, for 
which purpose $18,000 in bonds will 
be voted on in the near future. Plans 
have been prepared by Johnson & 








Benham, engineers, Firestone  build- 
ing, Kansas City, Mo. 

Amarillo, Tex.—Bonds have been 
voted for a fire alarm system. Ad- 


dress the mayor. 


WESTERN STATES. 


Billings, Mont.—A _ contract has 
been let to C. D. Smith, manager, 
Cascade Electric Co., for 325 orna- 
mental iron lamp posts for new street 
lighting district. 

Roundup, Mont.—The city will in- 
stall ornamental lighting system along 


the streets now being paved. The 
estimated cost is $25,000. 
Bonners Ferry, Ida—At the last 


meeting of the Kootenai Valley Com- 
mercial Club the matter of purchasing 
the Bonner water and light plant by 
the city of Bonners Ferry was dis- 
cussed. 


Cedar Falls, Wash.—Plans for a 
new fireproof power building for 
housing machinery at Cedar Falls 


necessary to generate 20,000 hp. at 
this point, are being prepared by the 
city architect and presented to the 
Board of Public Works for approval. 


Seattle, Wash.—Plans and specifica- 
tions for the new Cedar Falls power 
heuse have been completed, and con- 
struction work is expected to start 
shortly. This unit is estimated to 
cost $1,000,000, and is designed to ac- 
commodate machinery to develop 20,- 
000 additional horsepower. The new 
structure will be 64 by 44 ft. and ad- 
join the present power house below 
the falls. The equipment will con- 
sist of a Pelton overhung turbine con- 
nected to a Westinghouse generator 
and to Allis-Chalmers transformers 
which will bring the current up to 


60,000 volts. 


Bend, Ore.—The state engineer has 
prepared plans for the construction of 
the first unit of the Bend Water, 
Light & Power Co. plant on the Tu- 
malo river. The next step, states 
Manager T. H. Foley, will be the re- 
building of headgates at the Columbia 
Southern ditch and clearing up for 
the laying of 4000 ft. of pipe line. The 
plans call for a 300-ft. fall for the first 
unit, which will cost $100,000 and de- 
velop 2000 hp. 

Portland, Ore—M. J. Anderson, 
728 Clinton street, Portland, has made 
application to State Engineer Percy 
A. Cupper for permission to store 18,- 
700 ft. of water in the south fork of 
the Coquille river; dam to be of con- 
crete and masonry 100 ft. high and 
400 ft..at top. Mr. Anderson also 
asks for 75 second feet of water from 
the Coquille river and Coquille power 
plant reservoir for power manufacture 
and lighting purposes. A pipe line 
1.25 miles long and a tunnel 1.64 miles 
in length will be required. The esti- 
mated cost is $750,000. 


Scio, Ore.—The city recorder has 
applied to the state engineer for 47 


:. second feet of water from Thomas 
creek’ to. be used in developing 326 


hp. for. municipal purposes. The dam 
is to be-of rubble masonry 3 ft. high 
and 170°ft: long, with waterway tim- 
ber flooddgate and a canal or flume 4 
ft. wide, 1: mile long, -with turbine 
water wheels and_ generators. The 
estimated cost is $38,000. Work will 
start at once. 


Imperial Valley, Cal—Pians are un- 
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der way to construct a dam to regu- 
late the flood flew of the Colorado 
river and supply irrigation to all arid 
lands in the vicinity of Imperial Val- 
ley. The dam, besides preventing 
flood damage, would provide for the 
generation and distribution of a large 
amount of hydroelectric power. 


CANADA. 


Alice Arm, B. C.—A_ hydroelectric 
plant is being installed at the Dolly 
Vardon mine by the Taylor Engineer- 
ing Co., Ltd., of Vancouver. 


Bear River, Nova Scotia.—The Bear 
River & Digby Electric Light, Heat 
& Power Co., Ltd., has been incor- 
porated with a capital of $50,000 to 
build and operate light, heat and 
power plants. The incorporators in- 
clude George -H. Sedgwick, 36 Tor- 
onto street, Toronto, Robert E. Fen- 
nell and Lawrence Kert. 


New Liskeard, Ont.—The Pan 
Oceanic Power Development Co., 
Ltd., has been incorporated with a 
capital of $1,000,000 to erect and oper- 
ate power plant for hydroelectric de- 
velopment, etc. William J. Hanley, 
6 King street East, and Albert E. - 
Nash are among the incorporators. 








INCORPORATIONS. 





Birmingham, Ala.—Alabama Willys 
Light Co. Capital $40,000. Ned Nor- 
ton, president. 

Platte, Minn.—Dunlap Co-operative 
Telephone Co. Capital $6000. Incor- 
porators: Con. G. Olson and others. 
_ Marshall, Mich. — Main Electrical 
Co. Capital $200,000. Incorporators: 
Leo Alexander, Battle Creek, Mich., 
and others. 

Los Angeles, Cal.—Cannon Electric 
Development Co. Capital $20,000. To 
manufacture electrical equipment, In- 
corporators: John F. Torrey, B. L. 
Marvel and J. H. Cannon. 

Ridgeley, W. Va.—Ridgeley Light 
& Power Co. Capital $25,000. To fur- 
nish electricity for lamps and motors. 
Incorporators: Howard R. Knight, 
Elmer E. Biggs and James T. Vande- 
grift. 

Milwaukee, Wis.—Automatic Manu- 


facturing Co. Capital $15,000. To 
manufacture automatic devices and 
appliances. Incorporators: . William 


R. Johnstone, Adolph A. Kern and 
others. 

Newark, N. J.—Reliable Electric Co. 
Capital $100,000. To manufacture 
electric appliances and fixtures. In- 
corporators: William Gross, 158 Wil- 
liam street, and Samuel Gross, 124 
Littleton avenue, Newark. 

Jamestown, N. Y—The Jamestown 
Electrical Engineering Corp. Capital 
$50,000. To manufacture electrical ap- 
pliances and equipment. Incorpora- 
tors: F. B. Smith, C. S. Cole and A. 
E. Westburgh, Jamestown. 








FOREIGN TRADE. 





Motors (33523)—A mercantile com- 
pany in England desires to secure 
an agency on commission for the 
sale of motors. Quotations should 
be given c. i. f. English port. 
Reference. 








ELECTRICAL REVIEW 


Vol. 77—No. 12. 





FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 








Bond Offering of Adirondack Power 
& Light Corp. 

A new issue of $5,620,000 Adirondack 
Power & Light Corp. first and refunding 
mortgage 6% gold bonds, due March i, 
1950, at 84.5 and interest, yielding over 
7.25%, is being offered by Harris, Forbes 
& Co., Inc., Coffin & Burr, Inc., and E. 
H. Rollins & Sons, Boston. The Adiron- 
dack corporation is a recent consolida- 
tion through purchase of two large _hy- 
droelectric properties in_central New 
York, the Adirondack Electric Power 
Corp. and the Mohawk Edison Co., Inc. 
The General Electric Co. owns approxi- 
mately 50% of the common stock of the 
new corporation. 

For the year ending May 31, 1920, the 
gross earnings of the Adirondack corpor- 
ation were $4,139,975, representing a 50% 
increase over the gross earnings of the 
constituent companies five years ago. 
Net earnings for the same period after 
operating expense, taxes, rentals, main- 
tenance and depreciation were $1,372,960, 
or over 2.3 times the annual interest 
charges on all mortgage bonds, including 
this issue. . : 

The company does the entire electric 
light and power business in Schenectady 
Amsterdam, Watervliet, Saratoga Springs. 
Oneida and other communities in_ that 
territory. It also furnishes under long- 
time contracts all the electric power used 
by the distributing companies in Troy 
and Mechanicsville and by the electric 
railway systems in and about Albany, 
Schenectady. Troy. Utica and Rome, in- 
cluding practically all the interurbar 
roads in that territory. The princinal 
hydroelectric plants of the company, lo- 
cated on the Hudson and Hoosic rivers 
and East Canada creek, have a capacity 
of over 50,000 kw. 


Brooklyn Edison Co. Arranges Bond 
Issue of $2,000,000. 


The Brooklyn Edison Co. has arranged 
for a bond issue of $2,000,000, to be used 
for proposed betterments and general 
finances. The company is now serving a 
population estimated at over 1,600,000 
The gencral mortgage bonds now being 
offered are the direct obligation of the 
company and are secured by a mortgage 
on all its real and personal property now 
owned or hereafter acquired, subject only 
to $11,996,000 underlying bonds. 

For the year ended June 30, 1920, the 
gross income was more than 2.8 times 
the annual interest charge on all general 
mortgage bonds outstanding, including 
this issue, and all underlying bonds. The 
Zross income for the five years ended 
Dec. 31, 1919, averaged more than 3.75 
times the interest on the company’s en- 
tire funded debt outstanding during that 
period. 


Bonds of Duquesne Light Co. Sold to 
New York Brokers. 


The Duquesne Light Co., Pittsburgh, 
has made financial arrangements for an 
additional 60,000 kw. of generating equip- 
ment and an increase in generating -ca- 
pacity of the Brunots Island power plant 
from 120,000 to 160,000 kw. An issue of 
* $8,000,000 first-mortgage and collateral 
trust 30-year 6% gold bonds has been 
sold to brokers in New York, the pro- 
ceeds from which are to be utilized for 
the purposes outlined. 


Sinking Fund Deposit of Appalachian 
Power Co. 


The holders of the first mortgage 5% 
sinking fund gold bonds of the Appa- 
lachian Power Co. have been notified by 
the Continental and Commercial Trust 
and Savings Bank of Chicago. trustee. 
that .$88,620 has been deposited. with it 
to the credit of the sinking fund under 
a_certain trust deed, and the trustee in- 
tends to apply such funds. so far as the 
amount thereof will permit,.to the pur- 


chase of, and now invites offerings for 
the sale to it of bonds secured by trust 
deed, at a price not exceeding par, ac- 
crued interest and 5% premium. The 
offerings are to be submitted on or before 
Sept. 28 to the trustee. 


United States Light & Heat Co. 

For the year ended Dec. 31, 1919, the 
report of the United States Light & Heat 
Co. shows net shipments billed, $5,092, - 
842; manufacturing profit, $792,675; in- 
come from operations, $231,420; surplus 
after interest, etc., $91,881. 


“Duquesne Light Co. and Subsidiaries. 


1919 
$ 893,578 
281,308 
6,960,896 
2,550,496 


1920 
$1,173,651 
311,428 
gross 8,408,948 
2,602,995 


July gross 

Net after taxes 
Seven months’ 
Net after taxes 


Nevada-California Electric Corp. 
1920 1919 
$ 301,907 $ 269,519 
171,554 152,35¢ 
Total income 171,405 152,016 
Surplus after charges 89.890 72,478 
Seven months’ gross 1,894,739  1,500,97¢ 
Net after taxes 22,482 $29,578 
Total income 918,079 828,752 
Surplus after charges 401,113 329,168 


July gross 
Net after taxes 


Manhattan Electrical Supply Co. 


The consolidated income account of 
the Manhattan Electrical Supply Co. for 
the six months ending June 30, 1920, is 
as follows: 

Sales 
Cost and expenses 

Balance 
Other income 

Total income 
Federal taxes 

Balance .., 
Dividends 

Baiance J 
1,526,557 
$1,657,084 


To Invest Sinking Fund Deposit in 
A. T. & T. Bonds. 


The Old Colony Trust Co. of Boston, 
trustee, advises holders of American 
Telephone & Telegraph Co. 30-year 5% 
collateral trust gold bonds, due Dec. 1, 
1946, that it has in the sinking fund over 
$800,000 for investment in such bonds 
and that offers cf bonds will be received 
by the trustee up to Sept. 20. 


Carolina Power & Light Co. 
1920 1919 

July gross ...........$ 122,971 -$ 94,483 
Net after taxes 27,952 28,712 
Total income 31,687 31,188 
Surplus after charges 14,239 15,428 . 
12 months’ gross .... 1,462,080 1,122,253 
Net after taxes .... 421,066 381,334 
Total income - 588,955 539,007 
Surplus after charges 589,874 249,975 
Balance after pre- 

ferred dividends .. 257,227 224,343 


Dividends. 


Consolidated Gas, Blectric Light & 
Power Co. of Baltimore has declared a 
quarterly dividend of 2%, payable Oct. 
1 to stockholders of record Sept. 15. 

Montana Power Co. has declared a 
quarterly dividend of %% on its common 
stock and 1%% on the preferred stock. 


‘payable Oct. 1 to stockholders of record 


Sept. 14. 

United Light & Railways Co. has de- 
clared a quarterly dividend of 1.5%, pay- 
able Oct. 1 to stockholders of record 
Sent. 15. 

The Dayton Power & Light Co. has 
declared its regular quarterly dividend 
of 1.5% on the preferred stock, payable 
Oct. 1 to stockholders of record Sept. 20 

The Panama Power Co. has declared 
its regular quarterly dividend of 1.75% 
on the preferred stock, payable Oct. 1 to 
stockholders of record Sept. 15. 

The Duluth Edison Electric Co. has 
declared its regular quarterly dividend 
of 1.5% on the preferred stock, payable 
Oct. 1 to stockholders of record Sept. 20 . 








WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. . 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Fublic Utilities— 


Adirondack Electric Power of Glens Falls, common 
Adirondack Electric Power of Glens Falls, preferred 


Div. rate. Bid Bid 
Per cent. Sept. 7. Sept. 14. 
6 13% 
6 70 


American Gas & Electric of New York, common “ 91 
American Gas & Electric of New York, preferred 6 3 
American Light & Traction of New York, common 


American 


Light & Traction of New York, preferred 


American Power & Light of New York, common 

American Power & Light of New York, preferred 

American Public Utilities of Grand Rapids, common 

American Public Utilities of Grand Rapids, preferred 
American Telephone & Telegraph of New York 

American Water Works & Elec. of New York, common 
American Water Works & Elec. of New York, particip way 
American. Water Works & Elec. of New York, Ist preferred... 


Appalachian Power, common 
Appalachian Power, preferred 
Cities Service of New York, common 
Cities Service of New York, preferred 


“Commonwealth Edison of Chicago 


Comm. Power, Railway & Light of Jackson, common 
Comm. .Power, Railway & Light of Jackson, preferred 

Federal Light & Traction of New York, common.............. pi 
Federal Light & Traction of New York. preferred 


Northern States Power of Chicago, common 


Northern States Power of Chicago, preferred 

Pacific Gas & Electric of San Francisco. common 

Public Service of Northern Illinois, Chicago, common 

Public Service of Northern Illinois, Chicago, preferred 

Standard Gas & Electric of Chicago, common : 

Standard Gas & Electric of Chicago, preferred 

Tennessee Railway, Light & Power of Chattanooga, common.... - 
Tennessee Railway, Light & Power of Chattanooga, preferred... 


Western Power of San Francisco, common 
Western Union Telegraph of New York 
Industrials— 


Electric Sterage Battery of Philadelphia, common 


General] Electric of Schenectad 
‘Westinghouse Electric & Mfg. 





